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A New Species of Sipuncula (Aspidosiphon exiguus n.sp.),
Belonging to the Interstitial Fauna of Marine Beaches
Collected by Mr. L. Botosaneanu during the Second
Cuban-Romanian Biospeleological Expedition to Cuba 1973
by
S. J. EDMONDS*
Aspidosiphon Diesing 1851 (in part); Stephen, 1965: 45; Stephen & Edmonds,
1972: 216.
LOCALITY, ETC.
The following information is supplied by Dr. L. Botosaneanu (Institute of
Speology, Bucharest) who collected the specimens during the second Cuban-
Romanian Biospeleological Expedition to Cuba-I 973 and kindly sent them to me
for identification.
Localities: Playa Siboney (15.2.73), Playa J uragua (16.2.73) and Playa Baconao
(24.3.73).
"These three localities are extremely similar. They are three beaches of the Carib-
bean See, located on the southern coast of the eastern extremity of the Island, at
the foot of the Gran Piedra Mountain. The sand of these beaches is mainly of
fluviatile origin but there are also many coral fragments in the sand. It is coarse,
loose and clean (without much plant detritus). The samples were made by digging
holes into the sand ("Karaman-Chappuis sondages") 1-3 m from the wave line and
filtering through a net the water which more or less rapidly fills these holes. This
water is strongly brackish, anyway less salt than the sea. The temperature of the
water filling the holes was 280C (Siboney), 210 (Juragua) and nOc (Baconas). The
three beaches have very rich and varied interstitial fauna."
DESCRIPTION
The collection consisted of about 25-30 very small animals** (trunk usually about
3 mm long), whitish in colour and semi- to almost completely transparent to
transmited light. No eggs were found in the body cavity of any of the specimens so
*) Department of Zoology, University of Adelaide, South Australia.
**) Some other specimens were not sent to me but remained in the collections of the Institute
of Speology, Bucharest.
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that it is difficult to say whether they were adults. The body wal1 was so thin and
the specimens so smal1 that the animals were difficult to dissect. Fig. 1 was drawn
from an undissected specimen.
Trunk more or less cylindrical with smooth skin; length 1-5-4.2 mm and width
0.4-0.9 mm. Anal (anterior) and caudal (posterior) shields pale yel10w in colour and
composed of smal1 polygonal plates. Shields without furrows. In about eight speci-
mens the caudal shield is poorly developed and appears to be rudimentary or even
absent.
Introvert fine, in the ful1y extended condition up to 15 mm long and much
longer than the trunk. It arises eccentrical1y from the trunk, ventral to the anal
shield. Anteriorly it is armed with 20-24 rows of very small, clear, double-pointed
hooks; at the base of each hook are a number of curved bars. Spines are absent
though at least in four specimens a few, single pointed clear hooks, about the same
size as the double pointed ones, were sparsely distributed posterior to the region
which bears the rows of doubled pointed hooks. No spines are present on the
posterior region of the introvert.
Papillae lie on the surface of the introvert. They consist of two parts, a hemi-
spherical basal portion from which arises a small, narrow tubular portion. The size
and shape of some of the papillae taken from the mid-region of the introvert are
shown in Fig. 5. The papillae at the base of the introvert are slightly larger and
Fig. 1. Entire animal; i = introvert hooks, Ip = large papillae, n = nephridia, ne = nerve cord, r =
rectum, rm = retractor muscle, s = spindle muscle.
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Figs. 2-7
2. Larger papilla from base of introvert. 3. Arrangement of introvert hooks. 4. two-
pointed hooks. 5. Papillae from introvert. 6. Papillae from trunk. 7. Single-pointed
hooks (spines).
more variable in shape. On the dorsal surface of the trunk just anterior to the anal
shield a number of larger hemispherical papillae are present. In most specimens a
few become tall, prominent, more or less conical structures with rounded tips (Fig.
2). The surface of the trunk is smooth. It bears, however, numerous small, flat
papillae comprised of a few small polygonal plates. No tentacles were observed in
expanded or dissected specimens.
Longitudinal musculature continuous with no sign of banding. Retractor muscle
single for most of its length but arising from two short roots which are fastened to
or very near the caudal shield. Intestine coiled and anus often prominent. Rectum
of variable size. No caecum observed. Contractile vessel poorly developed. Spindle
muscle fastened anteriorly near the anus and posteriorly to or near the caudal
shield.
Two nephridia arise at about the level of the anus or just posterior to it; their
length is about a quarter or a third that of the trunk.
SYSTEMATIC POSITION
These specimens belong to the genus Aspidosiphon Stephen, 1965 and fall in the
subgroup the members of which possess some introvert hooks with two points
(Stephen & Edmonds, 1972: 218).
A number of aspidosiphonids have been previously reported from Cuba. Murina
(1967a and I 967b) reported (I) A. [ischeri cubanus Murina, (2) A. spinososcutatus
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Fischer (I922), (3) A. steenstrupii Diesing, 1859, (4) A. brocki Augener, 1903, (5)
A. albus Murina and (6) A. hartmeyeri Fischer, 1919. Of these species (I), (2) and
(3) belong to the genus Paraspidosiphon in which the longitudinal musculature is
grouped into bundles, a condition not noticed in any of my specimens.
Of the above mentioned species the present specimens resemble most closely A.
albus Murina, 1967. A. albus, however, as described both by Murina (1967b) and
Cutler (1973) lacks introvert hooks and spines. My specimens possess rows of clear
or uncoloured hooks with two points and a few sparsely scattered hooks (or
spines? ) with single points. The rows of hooks show up well even in specimens with
a retracted introvert. Consequently they cannot be regarded as A. albus. I have
compared them with some specimens of A. hartmeyeri collected near the type
locality in Western Australia. A. hartmeyeri, though small (10-14 mm long), is a
more robust species with shields that are dark and clearly furrowed. The posterior
region of the introvert carries well developed spines which are lacking in these
Cuban specimens. The specimens also differ from A. brocki, described from Indone-
sia, because (1) they lack the kind and number of introvert spines as shown for A.
brocki in Augener's (1903) Fig. II, (2) the introvert hooks are clear and lack the
darker and lighter areas shown in Augener's Figs. 10 and lOa, (3) they possess 1-4
prominent elongated papillae just anterior to the anal shield, (4) their introvert is a
much longer structure than that of A. brocki (5) they are significantly smaller (the
trunk of A. brocki is as long as 40 mm).
Some other species of Aspidosiphon have been described from the eastern coast
of U.S.A. A. zinni Cutler, 1973 is also a very small, transparent species. Its hooks,
however, are single-pointed and irregularly arranged, that is, not in rows. Its intro-
vert, too, is swollen anteriorly. Cutler (1973) also reported A. spinalis Ikeda, 1904
from southern Florida. According to Ikeda the introvert is armed with dark brown
spines that are sharply pointed, resembling a thin chitinous lamella folded into a
funnel. These spines gradually become taller towards the base of the introvert. No
such structures are present in the Cuban specimens. Wesenberg-Lund (1954) report-
ed A. elegans from Florida. The Cuban specimens lack the red-yellow spines of A.
elegans and the kind of papillae shown in Fig. 206 of Selenka (1883). The retractor
of A. elegans join the body wall well in front of the caudal shield. The musculature
of the body wall of A. parvulus Gerould, 1913 is grouped into bundles (Cutler
1973: 179).
For these reasons I am regarding these specimens as new. Type material. British
Museum (Nat. Hist.), London. Additional specimens; Australian Museum, Sydney
and Institute of Speology, Bucharest.
DIAGNOSIS
Small, almost transparent. Anal and caudal shields composed of very small, pale-yel-
low, polygonal plates without furrows. Introvert two to five times as long as trunk,
armed anteriorly with about 20 rows of very small, clear, double-pointed hooks. A
few small hooks (spines? ) with single points sparsely scattered over anterior half of
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introvert of some specimens; they are isolated structures and in some specimens are
absent. Posterior half of introvert without hooks or spines. Commonest papillae on
introvert consist of two parts, a basal hemispherical part from which arises a short
tubular or cylindrical part. A few papillae on the trunk lying anterior to the
shield are enlarged, elongate, cone-like structures. Their apex is blunt and not
sharp. Caudal shield may be weakly developed or absent. Retractor muscle
single for most of its length but stemming from two short roots, which are fastened
to or very near the caudal shield. Nephridia about one-third as long as the trunk;
nephridiopore on same level as or just posterior to that of the anus.
RESUME
Aspidosiphon exigulls, nouvelle esp~ce de Sipunculien de Cuba, appartenant a la
faune interstitielle des rivages marins, recueillie au cours de la seconde expedition
biospeleologique cubano-roumaine en 1973.
L'Auteur decrit Aspidosiphon exigulls, n. sp. d'apr~s 25-30 specimens de 1,5 a
4,2 mm de long et de 0,4 a 0,9 mm de large, recoltes dans 3 localites de la cote sud
de l'extremite orientale de Cuba. CeUe esp~ce est bien distincte des autres formes
decrites ou signalees de Cuba et de la cote est des Etats Unis par sa taille, sa
musculature parietale longitudinale, la forme, Ie nombre et la disposition des cro-
chets et epines de son introvert. Ce dernier crithe permet de la distinguer de A.
a/bus Murina qui en est tr~s proche, mais qui est depourvue de ces phan~res.
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Pseudoscorpions cavernicoles de la Macedoine
par
B. P. M. CURCIC*
SUMMARY
Cavernicole Pseudoscorpions from Macedonia
A cavernicole pseudoscorpion of the genus Neobisium Chamberlin 1930 is living in Kalina
Dupka cave in the Bistra Highland of western Macedonia. This pseudoscorpion clearly differs
from the other members of the subgenus Blothrus Schic,txlte 1849, and belongs to the new
species N. (B.) princeps, the principal features of which are described in this study. The nearest
relatives of this species are N. (B.) spelaeum (Schic,txlte) 1849, andN. (B.) stygium Beier 1931,
both from Slovenian and Croatian caves. From chelal dentition N. (B.) princeps may be con-
sidered as the most primitive clement of the princeps.stygium-spelaeum series. This new species
is in a subterranean mode of life of extreme specialization. Relating to biogeography, it belongs
to the endemic pseudoscorpion fauna in Macedonia.
After finding pseudoscorpions in Zmejovica cave (Porece mountainous area), we confirmed
the presence of the species N. (B.) karamani (HadZi) 1929 in wcst Macedonia. Morphologic
analysis of male specimens from that new locality enabled us to complete dcscription of this
species previously based on a single female specimen. The comparison of Hadzi's species with N.
(B.) remyi Beier 1939 from west Serbian caves, with N. (B.) brevipes (Frivaldsky) 1866 and N.
(B.) leruthi Beier 1931 from Turda and Bihar caves in southern Carpathians, leads to the
conclusion that these pseudoscorpions belong to a closely related species group. Judging by
actual distribution of these species, the possibility exists that a wide area in the ancient Balkanic
dry land had been populated by the initial form of that series.
As for its preferences for habitat N. (B.) karamani is an exclusive inhabitant of subterranean
environment. Relating to biogeography, it may be considered as a relic of mediterranean Terti-
ary fauna and its endemic differentiation as developed under the conditions of the evolution of
karst relief in southern countries of the Balkan Peninsula.
In conclusion, from actual knowledge and the results of this study caves in Macedonia arc
inhabited by three endemic species of pseudoscorpions of genus Neobisium (Blothrus), namely:
N. (B.) ohridanum HadZi 1940,N. (B.) karamani (HadZi) 1929, and N. (B.) princeps Curcic 1974.
Judging by known blothroid pseudoscorpions, it is possible Macedonia represents one of the
centres of origin and genesis for authochthonous and residual fauna of the Tertiary age.
Le sOllS-genre Blothrus Sehi0dte 1849 - du genre Neobisium Chamberlin 1930-
habite I'Emope meridionale, depuis la Peninsule iberique a I'Oeeident jusqu'a l' Asie
Mineure a l'Orient. La limite septentrionale de I'aire de repartition de ees Pseud-
oscorpions embrasse la region de la Styrie du Nord-Ouest ("N6rdliehe Kalkalpen")
et Ie territoire du Bihar dans les Alpes de Transylvanie. Les loealites les plus meridi-
onales de ee sOllS-genre sont celles de I'ne de Cr~te.
Dans la Peninsule des Balkans vivent trente-trois esp~ees de Pseudoseorpions
*) lnstitut za zoologiju, Prirodno-matematicki fakultet, Studentski trg 16, 11000 Beograd,
Yugoslavia.
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blothroides (Curcic, 1974; c'est pourquoi cette regIOn est consideree comme un
centre important de distribution du sous-genre Blothrus. Parmi toutes les esp~ces
balkaniques, 26 habitent la partie occidentale de la Peninsule et en particulier les
grottes du karst dinarique. Cependant, dans les parties centrale, orientale, et meridi-
onale de la Peninsule, on n'a constate jusqu'a present que sept esp~ces de ce sous-
genre. Ainsi, dans les grottes de la Serbie vivent Ie Neobisium (Blothrus) remyi Beier
1939, et Ie N (B.) stankovici Curcic 1972, tandis que dans les grottes de la Bulgarie
habite Ie N (B.) kwartirnikovi Mahnert 1972. Dans les localites souterraines de
l' Albanie on a recolte Ie N (B.) albanicum (Muller) 1931, tandis qu'a Corfou on a
trouve Ie N (B.) odysseum (Beier) 1929.
Dans les grottes de la Macedoine, d'apr~s les connaissances actuelles, vivent deux
esp~ces de Pseudoscorpions blothroides. L'une d'elles, Ie N (B.) karamani (Had~i)
1929 a ete decrite d 'apr~s Ie materiau recolte dans la grotte proche du village
Patiska aux environs de Skoplje. L'autre, Ie N (B.) ohridanum Hadzi 1940, habite
la grotte Meckina Dupka pr~s de la ville d'Ohrid.
S'appuyant sur Ie fait que certaines esp~ces de Blothms ont ete trouvees dans les
regions limitrophes de la Macedoine, Curcic (1972) pense qu'il est probable que ce
sOliS-genre soit non seulement largement repandu dans les parties centrale et orien-
tale de la Peninsule des Balkans, mais aussi dans sa partie meridionale. Cette opinion
est confirmee par de nouvelles trouvailles de Pseudoscorpions blothroides, dont les
principaux caract~res morphologiques sont exposes dans Ie present travail. Les
echantillons de ces Pseudoscorpions ont ete recoltes dans les grottes de la
Macedoine occidentale; par I'identification taxonomique, il est etabli que les exem-
pIa ires de la grotte Kalina Dupka appartiennent a la nouvelle esp~ce: N (B.) prin-
ceps, tandis que les exemplaires de la grotte Zmejovica appartiennent a l'esp~ce N
(B.) karamani.
NEOBISIUM (BLOTHRUS) PRINCEPS N. SP.* (Fig. 1-12)
LOCALITE-TYPE - La grotte Kalina Dupka, a 3 km au Nord du village Lazaro-
polje et a 14 km (a vol d'oiseau) a l'Est de Debar, Macedoine occidentale;
VllI-1953, S. Karaman leg.
La grotte Kalina Dupka appartient aux elements du relief karstique souterrain de
la montagne Bistra et s'est individualisee dans Ie massif calcaire du mont Sokolica.
L'entree de la grotte se trouve a une altitude d'environ 1200 m au-dessus du niveau
de la mer (Josifovski, manuscrit).
Les galeries de la grotte Kalina Dupka sont remplis de blocs de pierre, recouverts
partiellement d'argile humide. Au point de vue hydrographique, l'un des couloirs de
la grotte est encore toujours actif; un cours d'eau sou terrain, qui prend sa source au
voisinage immediat de la grotte sous Ie nom de Palav Izvor, coule Ie long de ce
*) DERIV AnON DU NOM - La!.: princeps = Ie premier du genre; en fonetion des earactcres
qui 1'1 distinguent de toutes les autres espeees du genre. Le N. (B.) princeps se distingue de
toutes les autrcs espcees eonnues aetuellement par I'extrcme graeilit6 de ses pattes-maehoires
et Ie grand nombre de dents 'lUX doigts de 1'1 pinel'.
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passage souterrain. Au point de vue geomorphologique, Ie syst~me des galeries de la
grotte Kalina Dupka s'est forme par l'action combinee de l'eau du cours sou terrain
et des eaux de suintement.
Adulte (femelle)
La chi tine de la carapace et de l'abdomen est jaunatre et transparente. Les
chelic~res sont jaunatres, tandis que les pattes-machoires sont de nuance brun-
rougeatre; seules les parties fortement chitinisees sont de couleur plus sombre (re-
gions articulaires). Les articles des pattes marcheuses sont presque incolores et
transparents.
CEPHALOTHORAX - La carapace a la forme d'un rectangle presque regulier; elle
est notablement plus longue que large (1040 fois). Elle atteint sa plus grande largeur
au niveau de la rangee des soies 'oculaires'. L'epistome n'est pas developpe; la partie
centrale du bord anterieur du cephalothorax est leg~rement convexe, arrondie et
lisse.
Les yeux ne sont pas developpes; il n'y a pas trace non plus de taches oculaires.
II n'y a que 19 (paratype) ou 21 (holotype) de soies cephalothoraciques. Ainsi, Ie
bord anterieur du cephalothorax porte 4 soies; dans la serie 'oculaire' il y a 6
(holotype) ou 7 soies (paratype). Dans les series mediane et intermediaire, les soies
peuvent etre disposees irreguli~rement (holotype), ou par 4 dans chacune des series
citees (paratype). Le bord posterieur du cephalothorax porte 3 (holotype) ou 4
soies (paratype).
ABDOMEN - Les plaques tergales sont lisses, tan dis que les pleures portent des
granulations. Le nombre de soies ~ chaque tergite n'est pas Ie meme dans les deux
exemplaires. Ainsi, Ie tergite I porte 4 ou 6 soies, Ie tergite II - 4, Ie tergite III - 6,
et Ie tergite IV - 5 ou 6 soies. Les deux tergites suivants, Ie V et Ie VI, sont munis
chacun de 6 ou 7 soies. Le tergite VII presente 7 ou 8 soies, et Ie tergite VIII - 7 ou
9 soies. Le tergite IX porte 8 ou 10 soies, et Ie tergite X - 8 ou 9 soies. Ainsi, la
chetotaxie de la partie dorsale de l'abdomen est, dans Ie holotype,
6-4-6-5-6-7-7-7-8-8, et dans Ie paratype: 4-4-6-6-7-6-8-9-10-9. Les soies sont de
longueur differente; ~ partir du quatri~me tergite vcrs la partie posterieure de
l'abdomen, Ie paire de soies laterales devient plus longue par rapport aux auttes
soies du meme tergite.
L'opercule genital porte 13 (holotype) ou 15 soies (paratype). La plaque geni-
tale posterieure presente une rangee de 12 (holotype) ou 14 soies (para type). Ce
sternite porte encore 3 microcMtes suprastigmatiques de chaque cote.
La papille anale porte 2 paires de soies.
CHEll CERES - Les sveltes chelic~res sont 2.09 fois plus longues que larges. Le
tubercule fileur est petit et aplati, mais bien evident. La lame du doigt mobile porte,
distalement, cinq petites dents obtuses, de forme irrcguli~re. Derri~re ces dents
vient la partie surelevce de la lame, dont Ie bord est irreguli~rement dentc (il est
possible que cette partie de la lame corresponde ~ une grande dent ~ la longue usee
et rendue obtuse). La lame du doigt fixe porte distalement de 8 ~ 10 petites dents
serrees les unes contre les autres, de forme irreguli~re et de taille croissante vcrs Ie
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milieu du doigt. A la suite de ces dents vient une serie de 9 ou 10 dents plus
grandes, triangulaires et espacees les unes des autres.
La main porte 6 soies (mais la main de la cheliche gauche de l'holotype presente
5 soies), tandis que Ie doigt mobile n'en possMe qu'une. Le flagelle est constitue
par 8 soies de longueur inegale; les deux plus longues sont pennees d'un cote. La
grandeur des autres soies flagellaires diminue vers l'extremite proximale. La serrule
ext erne presente 36 ou 38 lames, la serrule interne - 35.
Fig. 1-7. Neobisium (Blothrus) princeps n. sp., femelle-holotype. (1) carapace; (2) chelic~re; (3)
doigts de la chclicere; (4) pince; (5) patte-machoire; (6) dents du doigt fixe de la pince
(au niveau de la trichobothrie 1ST et a la base de la lame); (7) dents du doigt mobile de
la pince (au niveau des trichobothries T et ST). Echelle en mm.
PSEUDOSCORPIONS CAVERNICOLES DE LA MAcEDOINE 197
PATTES-MACHOIRES - Les pattes-machoires sont tr~s sveltes et presque trois fois
plus longues que Ie corps. Tous les articles de cette paire d'appendices sont lisses
ainsi que tr~s allonges. Sur Ie lobe maxillaire de la hanche se dressent 5 longues
soies, tandis que la coxa porte 6 soies. Le trochanter porte un tr~s petit tubercule.
Le femur et Ie tibia sont droits; ces deux articles presentent la plus grande
largeur dans leur partie distale. La main de la pince presente des bords presque
parall~les. Lateralement observee, la main est la plus large dans la region de la base
des doigts et s'amincit vers Ie pedoncule.
Les doigts de la pince sont longs (1.44 fois plus longs que la main), droits et
munis d'un grand nombre de dents. Les extremites des doigts sont recourbees en
crochet et allongees. Le doigt fixe porte en tout 176 (holotype) ou 177 (paratype)
dents serrees et a peu pr~s de meme taille. Dans la moitie distale de la lame, ces
dents sont sensiblement de meme longueur et de meme largeur et en plus asymet-
riques; dans la partie distale (= terminale) de la couronne, chacune de ces dents
porte une petite cupule d.emai1.Cen.estqu.a l'extremite proximale de la lame du
doigt fixe que les dents sont plus larges que longues et, en meme temps, arrondies.
La lame du doigt mobile porte 153 (paratype) ou ISS (holotype) dents, n'at-
teignant pas Ie niveau de la trichobothrie B. Dans Ie quart distal de la lame, les dents
sont asymetriques, serrees les unes contre les autres, aussi longues que larges. Leurs
sommets portent des cupules d'emai1. A partirdu niveaude latrichobothrieT,la
longueur (= hauteur) des couronnes dentaires diminue; celles-ci deviennent plus
arrondies, de telle sorte que la lame se termine par des dents obtuses, larges et
basses.
A la base du cote interne de la lame, Ie doigt mobile possMe une depression aux
bords chitinises. Sur Ie cote lateral externe, ce doigt porte 4 trichobothries. Le doigt
fixe a 8 trichobothries, dont 4 situees pr~s de la base du doigt.
PATTES AMBULATOIRES - La hache de la premi~re paire de pattes marcheuses
presente un processus antero-Iateral conique, dirige vers l'extremite anterieure. La
partie distale de ce processus est incolore et transparente, tandis que sa base est de
couleur chatain. L'angle anterieur median de la coxa 1est arrondi et porte de 2 a 4
tr~s petites pointes. La region antero-Iaterale de la coxa 11est de couleur chatain-
rougeatre.
La coxa 1 porte 4 soies, la coxa 11- 5 ou 6, la coxa III - 4 ou 5, et la coxa IV -
8 ou 9 soies.
Les poils subterminaux du telotarse IV sont birames; chez les exemplaires anal-
yses ces poils sont de forme differente.
DIMENSIONS (EN MM) - v. Tableaux 1 & 2.
MATERIAU - Une femelle-holotype et une femelle-paratype.
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Fig. 8-12. Neobisium (Blothrus) princeps n. sp., femelle-holotype. (8) region coxale; (9) bord
anterieur de la coxa I; (10) patte ambulatoire IV; (11) patte ambulatoire II; (12) poil
subterminal du telotarse IV. Echelle en mm.
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Tableau 1. Les dimensions (en mm) et les rapports morphometriques des structures
differentes chez Ie Neobisium (B.) princeps n. sp.
caract~re
Corps
1. longueur
Cephalothorax
2. longueur
3. longueur du bord anterieur
4. largeur maximale
5. rapport: 2/4
6. longueur du bord posterieur
7. rapport: 3/6
Abdomen
8. longueur
9.largeur
Chelic~res
10. longueur
II. largeur
12. epaisseur
13. longueur du doigt mobile
14. rapport: 10/13
Pattes-machoires
15. longueur (avec la hanche)
16. longueur (sans la hanche)
17. rapport: 15/1
18. longueur de la hanche
19. longueur du trochanter
20. largeur du trochanter
21. longueur du femur
22, largeur minimale du femur
23. largeur maximale du femur
24. rapport: 21/23
25. longueur du tibia
26. largeur du tibia
27. rapport: 25/26
28. longueur de la pince
29. largeur de la pince
30. rapport: 28/29
31. longueur de la main
32. rapport: 31/29
33. longueur du doigt mobile
34. longueur du doigt fixe
35. rapport: 34/31
36. distance de la base du doigt a B
37. distance de B a SB
38. distance de SB a ST
39. distance de ST a T
40. distance de T au sommet du doigt
femelle-holotype
4.42
1.30
0.84
0.93
1.40
0.89
0.94
3.12
1.44
0.89
0.425
0.35
0.57
1.56
12.565
11.575
2.84
0.99
0.93
0.31
3.05
0.185
0.27
11.30
2.76
0.32
8.625
4.835
0.41
II. 79
1.955
4.77
2.88
2.88
1.44
0.25
0.60
0.87
0.58
0.49
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Tableau 2. Les dimensions (en mm) et les rapports morphometriques des structures
differentes chez Ie Neobisium (B.) princeps sp. n.
caractere
Patte am bulatoire II
I. longueur (avec la hanche)
2. longueur (sans la hanche)
3. longueur de la hanche
4. largeur de la hanche
5. longueur du trochanter
6. largeur du trochanter
7. longueur du femur I
8. largeur du femur I
9. longueur du femur II
10. largeur du femur II
II. longueur du tibia
12. largeur du tibia
13. longueur du basitarse
14. largeur du basitarse
15. longueur du telotarse
16. largeur du telotarse
Patte ambulatoire IV
17. longueur (avec la hanche)
18. longueur (sans la hanche)
19. longueur de la hanche
20. largeur de la hanche
21. longueur du trochan ter
22. largeur du trochanter
23. longueur du femur
24. largeur du femur
25. longueur du tibia
26. largeur du tibia
27. longueur du basitarse
28. largeur du basitarse
29. longueur du telotarse
30. largeur du telotarse
femelle-holotype
6.71
6.23
0.48
0.36
0.48
0.25
1.58
0.20
1.18
0.15
1.28
0.12
0.74
0.12
0.97
0.11
8.915
8.265
0.65
0.34
0.82
0.26
2.71
0.20
2.455
0.16
0.93
0.14
1.35
0.12
Les relations du Neobisium (B.) princeps avec.Ies ..
autres especes du genre . '.
La nouvelle espece differe notablement de tous les representants du genre Neo-
bisium (sous-genre Blothrus) connus jusqu'a present. En meme temps, elle montre
differents degres de ressemblances avec certaines especes des localites souterraines
de la Peninsule des Balkans et de I'Asie Mineure.
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Comparee au N. (B.) albanicum de la grotte Vrima e dragoi, la seule esp~ce
blothroilie albanaise connue jusqu'a present, I'esp~ce N. (B.) princeps se distingue
nettement par l'absence d'epistome, par la longueur relativement plus grande de la
carapace, par Ie nombre plus petit de soies tergales, par quelques rapports mor-
phometriques (dans la nouvelle esp~ce, par exemple, les doigts de la pince sont plus
courts, et dans l'esp~ce albanicum plus longs que Ie femur de la patte-machoire), et
par la longueur relative et absolue des articles de la patte-machoire. Mais a cote de
ces differences, les deux esp~ces analysees presentent des ressemblances dans la
dentition du doigt mobile des chelic~res et, dans une certaine mesure, dans celie des
doigts de la pince.
De l'esp~ce N. (B.) stankovici de la grotte Velika Pecina en Serbie orientale et de
l'esp~ce voisine de celle-ci, IeN. (B.) kwartirnikovi de la grotte Duhlata en Bulgarie,
la nouvelIe esp~ce diff~re par l'absence d'epistome, par des appendices absolument
et relativement plus longs et par la longueur plus grande du corps. Des differences
beaucoup plus nettes concernent la forme des articles de la patte-machoire (dans
l'esp~ce princeps, ils sont plus sveltes que dans l'esp~ce stankovici), Ie rapport des
longueurs de la main et des doigts de la pince (1 : 1.44 chez Ie princeps, 1 : 1.17 -
1.30 chez Ie stankovici, et 1 : 1.16 chez Ie kwartirnikovi), et la dentition de la pince
(la nouvelle esp~ce poss~de 176 ou 177 dents au doigt fixe et de 153 a 155 dents au
doigt mobile, dans les esp~ces stankovici et kwartirnikovi Ie nombre des dents au
doigt fIxe s'el~ve a 139 et au doigt mobile a 112). Des distinctions entre les trois
esp~ces que nous comparons s'observent egalement dans de nombreux rapports
morphometriques (par ex.: Ie rapport de la longueur a la largeur du femur des
pattes-machoires dans l'esp~ce stankovici varie de 6.96 a 7.14, dans l'esp~ce kwartir-
nikovi il est 8.20, et dans la nouvelIe esp~ce il atteint meme 11.30! ).
Cependant, les esp~ces princeps, stankovici et kwartirnikovi presentent aussi
certaines ressemblances ayant trait a la chetotaxie de la carapace et de la partie
dorsale de l'abdomen, ainsi qu'a la dentition du doigt mobile de la chelic~re.
Par rapport au N. (B.) sbordonii Beier 1973, qui habite la grotte Guezeu pr~s de
Mara~ en Anatolie, la nouvelle esp~ce est caracterisee par un plus petit nombre de
soies cephalothoraciques, par les articles des pattes-machoires relativement et abso-
lument plus longs, et par la forme differente du tibia et de la main des pattes-
machoires (dans la nouvelIe esp~ce, Ie tibia est notablement moins elargi dans sa
partie distale que dans l'esp~ce sbordonii; de meme, la main du princeps a des bords
paralI~les, tandis que chez Ie sbordonii la main est ovale); des differences entre ces
deux esp~ces se remarquent aussi dans certains rapports morphometriques (par ex.:
dans l'esp~ce princeps, les doigts de la pince sont plus courts, tandis que dans
l'esp~ce sbordonii plus longs que les femurs des pattes-machoires).
Cependant, les analogies entre ces deux esp~ces concernent la chetotaxie de la
partie dorsale' de l'abdomen, la chetotaxie des chelic~res, et quelques rapports
morphometriques. '
En comparant les exemplaires de la nouvelle esp~ce avec des exemplaires typi-
ques de deux esp~ces macedoniennes connues jusqu'a present, on constate aussi de
differences notables. Ainsi, Ie N. (B.) princeps diff~re du N. (B.) ohridanum par
I'absence de taches oculaires, par l'absence d'epistome et par un plus petit nombre
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de soies au bord posterieur de la carapace. En outre, les deux esp~ces considerees se
distinguent par la chetotaxie du cote dorsal de l'abdomen et de la main des
chelic~res, par la forme et la longueur relative et absolue des articles des pattes-
machoires, ainsi que par la dentition des doigts de la pince. Mais, a cote de ces
differences, les esp~ces princeps et ohridanum presentent des dentitions semblables
aux chelic~res et, dans une certaine mesure, une meme forme de dents aux doigts de
la pince.
La seconde esp~ce macedonienne, Ie N. (B.) karamani s'eloigne aussi de la nou-
velle esp~ce par toute une serie de caract~res distinctifs; par la comparaison des
exemplaires typiques de ces deux esp~ces, on constate que la nouvelle esp~ce a un
corps et des appendices plus longs, qu'elle ne poss~de pas d'epistome et que les
articles de ses pattes-machoires ,presentent une forme differente de celle des memes
articles dans l'esp~ce karamani (par ex.: Ie tibia de l'esp~ce princeps est presque
droit, tan dis que celui de l'esp~ce karamani est en massue et courbe; ensuite, la
main de la nouvelle esp~ce presente des bords parall~les, tandis que celle de l'esp~ce
karamani est ovale). De meme, dans la nouvelle esp~ce les doigts de la pince sont
droits et de longueur egale, contrairement a ceux de l'esp~ce karamani, qui sont
inegaux et sigmoides, en sorte qu'ils se croisent lorsque la pince se ferme. Ces deux
esp~ces comparees presentent aussi des differences quant a la forme et au nombre
de dents aux doigts fixe et mobile de la pince.
A cote de ces distinctions, les esp~ces princeps et karamani presentent certaines
similitudes en fonction desquelles on peut admettre que ces deux esp~ces sont, du
point de vue taxonomique, plus proches que ne Ie sont les esp~ces princeps et
ohridanum. Ces similitudes concernent la longueur relative de la carapace, la
chetotaxie de la carapace et du cote dorsal de l'abdomen, la forme, la chetotaxie et
la dentition des chelic~res, ainsi que la forme des doigts de la pince.
Parmi tous les representants du sous-genre Blothrus, la nouvelle esp~ce se rap-
proche Ie plus de l'esp~ce' N. (B.) stygium Beier 193 I (= minoum Beier 193 I)
habitant les grottes de, la Croatie et du Sud-Est de la Siovenie, et de l'esp~ce N. (B.)
spelaeum (Schi0dte) 1849, trouvee dans les localites souterraines de la Slovenie et
de l'lstrie.
Par l'analyse comparee des exemplaires typiques et autres de l'esp~ce stygium et
de ceux de la nouvelle esp~ce, on constate que l'esp~ce princeps se distingue par des
articles de pattes-ma'choires plus graciles et relativement plus longs, par la forme
differente de la main (dont les bords sont parall~les, contrairement a la main ovale
de l'esp~ce stygium), par la forme differente des doigts de la pince (dans la nouvelle
esp~ce ces doigts sont droits et chez Ie stygium iIs sont leg~rement sigmoiGes). En
outre, la nouvelle esp~ce se distingue aussi par un plus grand nombre de dents a la
pince (I 76- 177 au doigt fixe, et 153- 155 au doigt mobile) que dans l'esp~ce sty-
gium (79-90 dents au doigt fixe et 73-85 dents au doigt mobile), et par leur forme,
leur disposition et leur taille differente (dans la partie distale de la lame de tous les
deux doigts de la nouvelle esp~ce, les dents sont petites, asymetriques et serrees les
unes contre les autres, tandis que dans l'esp~ce stygium elles sont grandes,
symetriques, et espacees les unes des autres). L'esp~ce princeps diffhe de l'esp~ce
stygium par un plus grand developpement du processus conique antero-Iateral des
coxas de la premi~re paire des pattes marcheuses.
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En comparant des exemplaires de l'esp~ce spelaeum, provenant de la localite-
type et d'autres stations, avec des exemplaires de l'esp~ce princeps, on remarque des
differences se rapportant a la longueur relative des articles des pattes-machoires (la
nouvelle esp~ce a des pattes-machoires plus graciles), a la forme du tibia de la
patte-machoire (Ie tibia de la nouvelle esp~ce est distalement moins elargi), a la
forme de la main (chez Ie princeps, la main a la plus grande largeur a la base des
doigts, tandis que chez Ie spelaeum elle est la plus large vers son milieu). En outre,
Ie nombre des dents de la pince dans l'esp~ce princeps est notablement plus grand
(176-177 au doigt fixe et 153-155 au doigt mobile contre 79-85 au doigt fixe et
65-78 au doigt mobile dans l'esp~ce spelaeum), leurs dimensions sont plus petites,
et leur disposition et forme dans la partie distale de la lame des deux doigts sont
differentes (dans la nouvelle esp~ce macedonienne, les dents sont plus petites,
serrees les unes contre les autres et asymetriques, tandis que dans l'esp~ce spelaeum,
elles sont plus grandes, eloignees les unes des autres, et symetriques - triangulaires).
Les trois esp~ces analysees: princeps, stygium et spelaeum se rapprochent l'une
de l'autre par de nombreuses analogies: haut degre de reduction de l'epistome,
chetotaxie de la carapace et de I'abdomen, dentition des chelic~res, dentition des
parties proximales de la pince, ainsi que certains rapports morphometriques.
D'apr~s l'homodentition de la pince et d'apr~s Ie tr~s grand nombre de dents a la
pince, il est probable que IeN. (B.) princeps soit l'eh~ment Ie plus primitif de la serie
princeps-stygium-spelaeum. A en juger d'apr~s la repartition actuelle des esp~ces de
la dite serie, on peut supposer que la forme initiale de cette serie ait ete largement
repandue dans les anciennes terres balkaniques.
A notre avis, IeN. (B.) princeps est un troglobie prononce, specialise a I'ex treme
a la vie cavernicole. De nombreuses adaptations nous Ie confirment: absence du
pigment et des yeux, gracilite et longueur des appendices, petit nombre de soies aux
coxas des pattes ambulatoires, etc. En outre, Ie degre d'adaptation de cette esp~ce
aux conditions cavernicoles indique qu'elle a du peupler les stations souterraines il y
a bien longtemps et en tout cas avant les esp~ces cavernicoles dont les stades
subadultes sont encore toujours caracterises par la presence de petites taches ocu-
laires et par des pattes-machoircs 'robustes', comme c'est Ie cas avec Ie N. (B.)
ohridanum. Etant donne que Ie N. (B.) princeps n'a ete jusqu'a present trouve que
dans une seule grotte en Macedoine occidentale, il est possible d'affirmer que cette
esp~ce appartient a la faune des Pseudoscorpions endemiques sud-balkaniques, et
qu'elle est tr~s probablement exclusivement macCdonienne.
NEOBISIUM (BLOTHRUS) KARAMANI (HADZ!) 1929 (Fig. 13-35)
En 1929, Hadzi a decrit cette esp~ce d'apr~s un seul exemplaire femelle, en faisant
la remarque que malgre des recherches ulterieures dans la meme localite, il n'avait
pas reussi a trouver d'autres exemplaires. Ce n'est qu'au bout de 40 ans, grace a la
recolte de Pseudoscorpions dans la grotte Zmejovica que nous pouvons con firmer la
presence de cette esp~ce dans les grottes macedoniennes et, en meme temps, com-
pleter sa description d'apr~s des exemplaires du sexe oppose. La nouvelle localite
n'est eloignee, a vol d'oiseau, que de 40 km. de la localite-type du N. (B.) karamani.
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LOCALITE - La grotte Zmejovica, 2.5 km a J'Est du village Krapa et 32 km a l'Est
de Kieevo (en ligne droite), Macedoine occidentale; 24-1-1968, R. Lindeman leg.
La grotte Zmejovica s'est formee dans les calcaires constituant la bordure de la
crete Savirupi (= Margare-Dolgavec); ce massif appartient au Porece, region mon-
tagneuse de la partie centrale du bassin de la rivi~re Treska. L'entrce de la grotte se
trouve a une altitude d'environ 1460 m (J ovanovic 1928).
Au point de vue geomorphologique, la grotte Zmejovica est constituee d'une
simple chambre souterraine, partagce en plusieurs parties par des stalagmites et
stalactites. Le sol de la grotte est couvert par des blocs de pierres tombes du
plafond. Etant donne que dans la grotte on ne peut remarquer les tra,~es de J'activite
erosive de cours d'eau souterrains de quelque importance, Jovanovic (I928) pense
qu'elle a du se former sous J'action de J'erosion karstique chimique.
Adulte (male)
Les parties du corps plus fortement chitinisees (la carapace, les chelic~res, les pattes-
machoires et les regions articulaires des pattes marcheuses) sont de couleur chatain-
rougeatre; la chitine de J'abdomen et des pattes ambulatoires est tr~s tendre et de
couleur jaune clair.
CEPHALOTHORAX - La carapace est de 1.22 a 1.26 fois plus longue que large,
c'est-a-dire qu'elle est relativement plus courte quc chez la femelle, L'epistome
triangulaire est tr~s distinct; sa base peut etre plus longue ou plus courte que les
cotes lateraux. Au sommet de J'epistome il y a de nombreuses pctites pointes.
Ni les yeux, ni les taches oculaires ne sont developpes. 11y a 20 ou 19 soies
cephalothoraciques; elles sont disposees comme chez la femellc. Ainsi, la rangee
anterieure est formee de 4 soies, la rangee 'oculaire' de 6, la rangee mediano
-intermediaire de 6 (ou 5), tan dis que la rangec posterieurc n'a que 4 soies.
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Fig. 13-16. Neobisium (Blothrus) karamani (HadZi) 1929, mme NO I.
(13) carapace; (14) chclicere; (15) flagclle; (16) doigts de la chCliccrc. Echellc en
mm.
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ABDOMEN - La chetotaxie du cote dorsal de l'abdomen correspond a celie de la
femelle. Ainsi, les tergites I et II portent 4 soies chacun; les deux tergites suivants
sont munis de 6 soies chacun, tandis que les tergites V et VI portent 7 soies chacun;
Ie tergite VII a 7 ou 8 soies, Ie tergite VIII - 8 soies, Ie tergite IX - 7 au 8 soies, et
Ie tergite X - 8 soies. Les formules tergales des exemplaires analysees sont:
4-4-6.6-7-7-8-8-8-8, et 4-4-6-6-7-7-7-8.7.8. Les soies laterales des tergites IVa X sont
plus longues que les autres.
L'opercule genital porte 18 ou 21 soies; la plaque genitale posterieure est munie
de 32 ou 33 soies. De ces soies, 17 appartiennent a la rangee transversale, tandis que
150u 16 soies forment un groupe dans la partie centrale du sternite. Le sternite III
presente en plus 4 microcMtes suprastigmatiques de chaque cote. Le sternite IV
porte 11 ou 12 soies et 3 (4 dans un seul cas) microch~tes au-dessus de chaque
stigmate. Le sternite V poss~de 12 soies et Ie sternite VI - 15 ou 16 soies; les
sternites VII-X portent 15 soies chacun.
La papille anale porte 2 paires de soies.
CHELICERES - Les chelic~res sont plus de 2 (de 2.13 a 2.14) fois plus longues que
larges. Cependant, elles sont relativement plus courtes que chez la [emelle. Le
tubercule fileur est presque compl~tement aplati. La dentition des chelic~res est
semblable a celie de la femelle. Ainsi, Ie doigt mobile presente, distalement, de 7 a 9
petites dents basses, arrondies et obtuses; derri~re ces dents, la lame s'el~ve en une
grande dent, echancree a plusieurs reprises, et de forme irreguli~re. Sur un exem-
plaire, les inegalites de la grande dent sont usees. La lame du doigt mobile se
termine par 5 ou 6 petites dents triangulaires serrees les unes contre les autres, de
taille inegale, ou bien par une serie de 3 ou 4 dents basses et aplaties. Le doigt fixe
porte, distalement, de 2 a 4 petites dents, obtuses et serrees les unes contre les
autres, de taille inegale. A leur suite, vient une serie de 7 ou 8 grandes dents
triangulaires, au sommet arrondies et espacees les unes des autres. Dans la moitie
distale de la lame, entre les grandes dents, de petites dents intermediaires peuvent
etre developpees.
La main de la chelic~re porte 7 soies (i1 n'y a que la main d'un specimen male
qui porte 8 soies), tandis que Ie doigt mobile en porte une. Le f1agelle est forme de
8 ou 9 soies; deux soies distales sont pennees d'un cote. Le nombre de lames des
serrules est different de celui chez la femelle. Ainsi, la serrule externe porte 37 ou
39 lames (45 chez la femelle), et la serrule interne n'a que 33 lames (30 chez la
femelle).
PATTES-MACHOIRES - Les graciles pattes-machoires sont plus de trois fois plus
longues que Ie corps et semblables a celles de la feme lie. Tous les articles de cette
paire d'appendices sont Iisses, sans granulations. Le lobe maxillaire porte un
faisceau de 5 soies, tandis que la coxa porte 6 soies. Sur Ie trochanter, on note la
presence d'un tr~s petit tubercule aplani.
Le femur est droit et elargi dans sa partie distale. Le tibia en forme de massue est
elargi dans sa partie distale. La main de la pince est ovale et presente la plus grande
largeur dans sa partie moyenne. Les doigts de la pince sont de 1.52 a 1.65 fois aussi
longs que la main. IIs sont de longueur differente, de forme sigmoiCIe et ils se
croisent lorsque la pince se ferme. Les extremites des doigts sont crochues et
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Fig. 17-22. Neobisium (Blotllrus) karamani (Hadzi) 1929, male NO I.
(17) patte-maehoire; (\ 8) pinee; (19) dents du doigt fixe de la pinee (au niveau des
triehobothries IT et ISH); (20) dents du doigt mobile de 1a pi nee (au niveau des
triehobothries T et SB); (21) patte ambulatoire II; (22) patte ambulatoire IV.
Eehelle en mm.
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Fig. 23-28. Neobisium (Blothms) karamani (Hadzi) 1929.
(23) carapace, male NO 2; (24) cpistome, male NO 2; (25) cpistome, male NO I; (26)
chcliccre, male NO 2; (27) doigts de la chcliccre, male NO 2; (28) f1agelle, male NO 2.
Echelle en mm.
courtes. Le doigt fixe porte de 148 a 156 dents (chez la femelle, ce doigt porte 125
dents); elles sont asymetriques et a peu pr~s de meme taille. Dans leur partie
terminale, ces dents portent des cupules d'email; dans Ie quart proximal de la lame,
les dents sont basses, plus larges que longues, et les quelques derni~res dents n'ont
pas de sommets emailles. La lame du doigt mobile porte de 112 a 114 dents basses
et obtuses, plus larges que longues dans la moitie distale du doigt; a partir du niveau
de la trichobothrie ST, les dents sont asymetriques et leurs pointes dirigees en
arri~re. La lame de ce doigt se termine par des dents tout a fait basses et obtuses. Le
doigt mobile porte 4 trichobothries, Ie doigt fixe 8.
PATTES AMBULATOIRES - A I'avant et latcralement, Ie bord de la coxa I est
etire en un processus chitineux conique. Mectialement, Ie bord de la coxa I forme
quelques tr~s petites pointes. La coxa II porte, antero-lateralement, une bosse
arrondie, de couleur chatain sombre. Les hanches des pattes marcheuses sont
munies d'un plus grand nombre de soies que ne Ie sont les coxas de la femelle.
Ainsi, la coxa I porte 7 soies (5-6 chez la femelle), la coxa II porte 7 ou 8 soies (5-7
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chez la feme lie ), la coxa III porte 6 soies (4 chez la femelle), et la coxa IV porte de
IO a I2 soies (8 chez la femelle).
DIMENSIONS (en mm) - v. Tableaux 3 & 4.
MATERIAU - Deux males.
Fig. 29. Neobisium (B/othrus) karamani (Hadzi) 1929, mille NO 2. region genitale; cchcllc en
mm.
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Fig. 30-35. Neobisium (Blotlzms) karamani (Hadzi) 1929., male NO 2.
(30) patte-machoire; (31) pince; (32) patte ambulatoire II; (33) patte ambulatoire
IV; (34) dents du doigt fixe de la pince (au niveau des trichobothries EST et ISB);
(35) dents du doigt mobile de la pince (au niveau des trichobothries ST et SB).
Echelle en mm.
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3.23 3041 3.68
1.15 1.17 1.28
0.84 0.89 0.85
0.93 0.94 0.98
1.22 1.26 1.36
0.84 0.85 0.85
1.00 1.05 1.00
2.00 2.26 2040
0.96
0.905 - 0.91 0.93
0042 00425 0042
0.35 0.36
0.57 0.58 0.57
1.57 1.59 2.21
10040 9.65
9042 9043 9.00
3.05 ~ 3.22 2.62
0.97 0.98 0.65
0.95 0.96 0.91
0.32 0.34 0040
2.37 2.39 2.35
0.18 0.185 0.18
0.31 0.33 0.25
7.24 7.645 9040
2.02 2.06 2.00
0.38 0.39 0.38
5.28 5.32 5.26
4.02 4.08 3.74
0.56 0.59 0.70
6.915 - 7.18 5.34
1.54 1.59 1.50
2.61 2.84 2.14
2.36 2049 2.10
2043 2.54 2.24
1.52 1.65 1.49
0.22 0.25
0.52 0.56
0.91 0.93
0.26 0.30
0042 0044
caractere
Tableau 3. Les dimensions (en mm) et les rapports morphometriques des structures
differentes chez IeNeobisium (B.) karamani (Had~i) 1929.
miile femelle
(d'apres nos (d'apres HadZi,
donnees) 1929)
Corps
I. longueur
Cephalothorax
2. longueur
3. longueur du bord anterieur
4. largeur maximale
5. rapport: 2/4
6. longueur du bord posterieur
7. rapport: 3/6
Abdomen
8. longueur
9.largeur
Cheliceres
10. longueur
II. largeur
I 2. epaisseur
13. longueur du doigt mobile
14. rapport: 10/13
Pattes-machoires
15. longueur (avec la hanche)
16. longueur (sans la hanche)
17. rapport: 15/1
18. longueur de la hanche
19. longueur du trochanter
20. largeur du trochan ter
21. longueur du femur
22. largeur minimale du femur
23. largeur maximale du femur
24. rapport: 21/23
25. longueur du tibia
26. largeur du tibia
27. rapport: 25/26
28. longueur de la pince
29. largeur de la pince
30. rapport: 28/29
31. longueur de la main
32. rapport: 31/29
33. longueur du doigt mobile
34. longueur du doigt fixe
35. rapport: 34/31
36. distance de la base du doigt a B
37. distance de B a SB
38. distance de SB a ST
39. distance de ST a T
40. distance de T au sommet du doigt
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Tableau 4. Les dimensions (en mm) et les rapports morphometriques des structures
differentes chez Ie Neobisium (B.) karamani (Hadzi) 1929.
male femelle
caractere (d'apres nos (d 'apres Hadzi,
donnees) 1929)
Patte ambu1atoire 11
I. longueur (avec la hanche) 5.345 - 5.39 4.96
2. longueur (sans la hanche) 4.935 - 4.97 4.61
3. longueur de la hanche 0.41 0.42 0.35
4. largeur de la hanche
5. longueur du trochanter 0.43 0.45 0.40
6. largeur du trochanter 0.25 0.26
7. longueur du femur I 1.30 1.32 1.18
8. largeur du femur I 0.185 - 0.19
9. longueur du femur II 0.84 0.86 0.85
10. largeur du femur II 0.16
II. longueur du tibia 1.01 1.015 0.90
12. 1argeur du tibia 0.11 - 0.12
13. longueur du basitarse 0.58 - 0.60 0.53
14. largeur du basitarse 0.11
IS. longueur du telotarse 0.75 0.77 0.73
16. largeur du telotarse 0.10 0.11
Patte am bu1atoire IV
17. longueur (avec la hanche) 7.18 7.25 6.21
18. longueur (sans la hanche) 6.55 6.63 5.73
19. longueur de la hanche 0.62 0.63 0.48
20. largeur de la hanche 0.37 0.38
21. longueur du trochanter 0.73 0.59
22. largeur du trochanter 0.25 0.27
23. longueur du femur 2.08 2.12 1.88
24. largeur du femur 0.25 0.27
25. longueur du tibia 1.95 1.96 1.72
26. largeur du tibia 0.16
27. longueur du basitarse 0.74 - 0.75 0.74
28. largeur du basitarse 0.13
29. longueur du telotarse 1.05 - 1.07 0.80
30. largeur du telotarse 0.13
Les relations du Neobisium (B1othrus) karamani avec
les autres especes du genre
Entre les especes N. (B.) princeps et N. (B.) karanzani de nombreuses distinctions
ont ete constatees et qui sont exposees a la page 202 de ce travail. L'autre espece
des grottes de la Macedoine, Ie N. (B.) ohridanunz presente aussi, par rapport au N.
(B.) karanzani, des differences nettes, constatees avec precision par Hadzi (1940).
D'autre part, les rapports de cette espece avec Ie N. (B.) stankovici, troglobie de la
Serbie orientale, ant Me analyses recemment par (urcit (1972).
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En etablissant les relations de parente du N. (B.) karamani avec les autres es-
p~ces, Hadzi (1929) a rapproche cette espcce de certains Pseudoscorpions
blothroiOes des Karpates meridionales. Selon cet auteur, l'esp~ce N. (B.) brevipes
(Frivaldsky) 1866, provenant des localites souterraines des regions de Turda et de
Bihar dans Ies Alpes de Transylvanie se rapprocherait de I'espcce karamani. Si I'on
compare les descriptions de cette espece (T6m6svary 1882, Beier 1940) et de
l'esp~ce karamani (Hadzi 1929), on constate que Ies esp~ces karamani et brevipes
diff~rent, entre autres, par la chetotaxie de la carapace et par la chetotaxie des
tergites abdominaux. Des differences se manifestent egalement dans Ie nombre,
dans la forme et dans la disposition des dents des cheliccres, dans la forme des
doigts de la pince et dans quelques rapports morphometriques. En plus, chez Ie N.
(8.) karamani, certaines parties du corps sont plus longues, Ie femur est plus gracile,
Ie tibia de la patte-machoire est plus elargi dans sa partie distale, et la main est plus
ovale que chez Ie N. (8.) brevipes. La parente de ces deux esp~ces se manifeste,
toutefois, par la similitude des articles de la patte-machoire et, dans une certaine
mesure, de la pince, ainsi que par la similitude de certains rapports morphome-
triques.
L'espcce N. (8.) karamani se differencie aussi nettement de l'espcce N. (B.)
leruthi Beier 1931, provenant des grottes des regions de Turda et de Bihar; ces
distinctions se manifestent, avant tout, par la chetotaxie du cote dorsal de
I'abdomen (Ie nombre de soies est plus grand dans l'esp~ce karamani), par la den-
tition du doigt mobile des cheliceres, par la forme du tibia de la patte-macho ire
(dans I'espece karamani, Ie cote lateral externe uu tibia est concave, dans l'esp~ce
lerllthi il est plan), par Ie nombre et par la disposition des soies longues sur Ie tibia
de la patte-machoire (dans l'espece karamani, les soies longues sont developpees sur
Ie cote lateral interne du tibia, tandis que Ie tibia de l'espece lerllthi ne porte qu'une
seule soie longue sur son cote dorsal), et par la forme de la main de la pince (dans
l'espece macedonienne, la main est plus ovale que dans l'espece roumaine). En
outre, ces deux especes different encore par la forme du bord median de la coxa I
(lequel, dans l'esp~ce karamani, est etire en quelques tr~s petites pointes, tandis que
dans I'espece leruthi, il est "sehr stark zahnfOrrnig vorgezogen"), par la longueur
absolue de certaines parties du corps et, aussi par quelques rapports mor-
phometriques.
L'esp~ce karamani se rapproche, cependant, de I'espece leruthi par toute une
serie de caractcres morphoIogiques, a savoir: la longueur relative de la carapace, Ia
chetotaxie du bord posterieur du cephalothorax, la dentition du doigt fixe de la
chelic~re et, dans une certaine mesure, celie des doigts de la pince, la forme uu
femur et jusqu'a un certain point celie de la pince de la patte-machoire, ainsi que
certains rapports morphometriques.
De toutes fayons, du point de vue zoogeographique, il est egalement interessant
de constater que Ie N. (B.) karamani est Ie plus proche voisin de l'espcce N. (8.)
remyi Beier 1939 peuplant Ies grottes de la Serbie occidentale. La similitude et, par
suite, la parente de ces deux esp~ces s'observent surtout dans les caract~res suivants,
a savoir: dans la presence de I'epistome, dans la forme du femur, de la pince et, dans
une certaine mesure, du tibia de la patte-machoire, dans la dentition de la pince et
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dans certains rapports morphometriques. Les differences entre ces deux especes
analysees se manifestent par un plus grand nombre de soies au cote dorsal de
I'abdomen dans l'espece karamani, par la dentition du doigt mobile de la chelicere
(dans I'espece karamani, ce doigt porte une dent mediane nettement developpee,
tandis qu'une telle dent est absente dans I'espece remyi), par la presence d'un
tubercule au trochanter de la patte-machoire (dans I'espece remyi, un tel tubercule
n'est pas developpe), par la forme du tibia de la patte-machoire (dans I'espece
karamani, cet article est distalement plus elargi que dans I'espece remyi), et par la
forme du bord median de la coxa I (dans l'espece karamani, cette partie est
arrondie, tandis que dans l'espece remyi, elle est nettement saillante).
Les especes karamani et remyi appartiennent, d'apres Beier (1939) a la serie des
especes dite dalmatinum, dont Ie centre de distribution se trouve dans la zone
mectiterraneenne de la partie occidentale de la Peninsule des Balkans. A notre avis et
d'apres I'analyse comparative des caracteres taxonomiques, a cette serie appartien-
nent aussi les especes brevipes et leru thi. A en juger d'apres la repartition actuelle de
ces quatre especes, la forme ancestrale de la serie des especes dalmatinum aurait
peuple non seulement la partie occidentale de la Peninsule, comme l'affirme Beier
(I 939), mais aussi un vaste territoire de la region interieure des anciennes terres des
Balkans. Cependant, Ie fait qu'un des centres importants de la radiation de ce
groupe d'especes soit situe dans la region dinarique, c'est-a-dire dans la partie occi-
dentale de la Peninsule des Balkans, - reste irrefutable.
D'apres notre opinion, Ie N. (B.) karamani represente un element de la faune des
Pseudoscorpions de la Macedoine. En ce qui concerne son habitat prefere, cette
espece est un hate exclusif des stations souterraines. Du point de vue biogeograph-
ique, cependant, Ie N. (B.) karamani peut etre considere comme un relicte de la
faune tertiaire des Arachnides mediterraneens, dont la differentiation endemique
s'est faite dans les conditions de I'evolution du reliefkarstique de la Macedoine.*
RESUME
La grotte Kalina Dupka, situee dans la montagne Bistra en Macedoine occidentale,
est habitee par un Pseudoscorpion cavernicole du genre Neobisium Chamberlin
1930. Ce Pseudoscorpion differe nettement des autres membres du sous-genre
Blothrus Schi0dte 1849, et appartient a la nouvelle espece: N. (B.) princeps, dont
les principaux caracthes sont donnes dans Ie present travail. Les plus proches
voisins de cette espece sont Ie N. (B.) spelaeum (Schiodte) 1849, et Ie N. (B.)
stygium Beier 193 I, provenant des grottes de la Siovenie et de la Croatie. D'apres la
*) Les eehantillons des I'seudoscorpions, dont lcs earacteres morphologiques ont ete analyses
dans ee travail, appartiennent a la collection de I'seudoseorpions du l'rofesseur Jovan Had'Zi
(Ljubljana). Cctte collection m'a ete confiee en vue d'une etude scientifique grace a l'amabi-
lite de Docteur Joze Bole (Ljubljana), et je l'en remercie tr~s sincerement.
Je profite de cette occasion pour souligner I'aide du l'rofesseur Dusan Manakovic
(Skoplje) et du Professeur Josif Josifovski (Skopljc), qui m'ont fourni des renseignements sur
les grottes Zmcjovica et Kalina Dupka.
214 B. P. M. CURCIC
dentition de la pince, Ie N. (B.) princeps peut etre considere comme I'element Ie
plus primitif de la serie princeps-stygillm-spelaeum. La nouvelle esp~ce est special-
isee a I'extreme au mode de vie cavernicole. Au point de vue biogeographique, elle
appartient a la faune de Pseudoscorpions endemiques de la Macedoine.
D'apr~s la trouvaille de Pseudoscorpions de la grotte Zmejovica (region mon-
tagneuse du Poreee) nous avons confirme la presence de I'esp~ce N. (B.) karamani
(Hadzi) 1929 dans la Macectoine occidentale. L'analyse morphologique des
specimens males, provenant de la nouvelle localite, nous a permis de completer la
descriptions de cette esp~ce, Mablie auparavant d'apr~s un seul exemplaire femelle.
La comparaison de I'esp~ce de Hadzi avec Ie N. (B.) remyi Beier 1939, provenant
des grottes de la Serbie occidentale, et avec IeN. (B.) brevipes (Frivaldsky) 1866, et
Ie N. (B.) leruthi Beier 1931, provenant des grottes de la Turda et du Bihar dans les
Karpates meridionales, conduit a la constatation que les Pseudoscorpions cites ap-
partiennent a un groupe d'esp~ces tr~s voisines. A en juger d'apr~s la repartition
actuelle de ces esp~ces, iI est possible que la forme initiale de cette serie ait peuple
une large region des anciennes terres balkaniques.
Quant a ses preferences d'habitat, Ie N. (B.) karamani est un hate exclusif du
milieu souterrain. Du point de vue biogeographique, it peut €tre considere comme
un relicte de la faune tertiaire de Pseudoscorpions mectiterraneens, dont la differen-
ciation endemique s'est faite dans les conditions de ('evolution du relief karstique
des parties meridionales de la Peninsule des Balkans.
En conclusion, d'apr~s les connaissances actuelles et d'apr~s les resultats de ce
travail, les grottes de la Macedoine sont habitees par trois esp~ces endemiques de
Pseudoscorpions du genre Neobisillm (Blothrus) a savoir: N. (B.) ohridanllm Hadzi
1940, N. (B.) karamani (Hadzi) 1929, et IeN. (B.) princeps Curcic 1974. A en juger
d'apr~s les elements de la faune des Pseudo scorpions blothroides connus actuelle.
ment, il est tr~s possible que la Macedoine represente un des centres d'origine et de
gen~se de la faune autochtone residuelle d'age tertiaire.
REZIME
PeCinu Kalina Dupka na planini Bistra u zapadnoj Makedoniji naseljava jedna kaver-
nikolna pseudoskorpija iz roda Neobisillm Chamberlin 1930; ona se jasno razlikuje
od drugih pripadnika podroda Blothrus Schi0'dte 1849, i pripada novoj vrsti: N. (B.)
princeps, eije su osnovne karakteristike iznete u ovome radu. Novoj vrsti stoje
ponajblize N. (B.) spelaellm (Schi~dte) 1849, iN. (B.) stygillm Beier 1931 iz pecina
Slovenije i Hrvatske. Na osnovu denticije palpusa, N. (B.) princeps se moze smatrati
najprimitivnijim elementom serije princeps-stygium-spelaeum. Nova vrsta je
ekstremno specijalizovana na peCinski nacin zivota; biogeografski, ona pripada fauni
endemicnih pseudoskorpija Makedonije.
Na osnovu uzorka pseudoskorpija iz pccine Zmejovica, koja pripada planinskoj
oblasti Porece, potvrdjeno je prisustvo vrste N. (B.) karamani (Hadzi) 1929, u
zapadnoj Makedoniji. Na osnovu morfoloske analize muzjaka iz novog nalazista,
dopunjen je opis ove vrste, inace zasnovane sarno na jednom primerku zenke.
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Uporedjivanje Hadzijeve vrste sa N (B.) remyi Beier 1939 iz pecina zapadne Srbije,
i sa N (B.) brevipes (Frivaldsky) 1866 iN (B.) lenlthi Beier 1931 iz peCina Turde i
Bihara u juznim Karpatima ukazuje na konstataciju da navedene pseudoskorpije
pripadaju grupi blisko srodnih vrsta. SudeCi prema danasnjem rasprostranjenju vrsta,
predacka forma ove serije mogla je nascljavati siroko podrucje starog balkanskog
kopna.
Biotopski, N. (B.) karamani je izraziti stanovnik podzemnih stanista. Sa bio-
geografskog gledista, on se moze smatrati reliktom tercijarne faune mediteranskih
pseudoskorpija, eija se endemicna diferencijacija odigravala u uslovima evolucije
kraskog reljefa juznih delova Balkanskog poluostrva.
U pecinama Makedonije, prema dosadasnjem poznavanju i prema rezultatima
ovoga rada, zive tri endemicne pseudoskorpije iz roda Neobisium (Blothrus). To su:
N. (B.) ohridanum Hadzi 1940, N (B.) karamani (Hadzi) 1929 i N. (B.) princeps
CurCic 1974. Sudeci po do sada poznatim elementima faune blotroidnih pseudos-
korpija, sasvim je moguce da Makedonija, kao deo starog balkanskog kopna, pred-
stavlja jedan od centara nastanka i geneze autohtone rcliktne faune tercijarne
starosti.
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3rd International Colloquium on Gammarus and Niphargus
Meeting of Groundwater Ecologists
Schlitz, Autumn 1975
Schlitz, July, 1974
2nd Circular Letter
Dear Colleagues,
It is a pleasure for us to inform you that we have had many replies to our 1st
Circular Letter concerning the 3rd International Colloquium on Gammarus and
Niphargus and the Meeting of Groundwater Ecologists. A lot of people were quite
happy with the idea of a combined colloquium of Amphipod. and Groundwater.
Specialists.
This 2nd Circular Letter will mainly inform you that most colleagues preferred
the week from the 22nd to the 26th of September, 1975 for the occasion, and so
we kindly ask you to keep this data clear in your calendar.
In order to give you a first impression of the topics which might be expected on
the program, we can give you the votes for subjects which should be discussed on
the 3rd International Colloquium on Gammarus and Niphargus:
Ecology (39), Systematics (27), Ethology (23), Physiology (23); Zoogeography (4),
Population Dynamics and Production Biology (3), Genetics (I), and Diurnal Activi.
ty (1).
For the Meeting of Groundwater Ecologists it was suggested that themes from
natural as well as from artificial biotopes of groundwater organisms should be
included in the program. Additionally themes on the biology of groundwater
organisms were wanted, e.g. on Crangonyx, Hadzia groups and others. Everybody
agreed that there should be a free choice of theme in the Meeting of Groundwater
Ecologists.
We should like to ask all colleagues, who have not replied to our 1st Circular
Letter to write to the address underneath, if they are interested in getting the 3rd
Circular Letter, which will be send off in the late fall of this year.
Dr. S. Husmann (Groundwater) Dr. M. Meijering (Gamm.-Niph.)
Limnologische Flussstation, 0-6407 Schlitz, Fed. Rep. Germany
Int. J. Speleol. 6 (1974), pp. 217-230.
Un nouvel Asellide interstitiel d'Espagne meridionale
Bragase//us boui n. sp.
(Crustacea /sopoda Ase//ota) et considerations sur
les genres europeens d' Asellides
par
Jean-Paul HENRY et Guy MAGNIEZ*
SUMMARY
A new interstitial AseIlid from southern Spain: Bragasellus boui n.sp.
(Crustacea lsopoda Asellota) and some retlexions on european AseIlidae genera.
Description of a new, unpigmented and eyeless Asellid, belonging to the iberian genus Braga-
sellus Henry et Magniez, 1968.
Bragasellus boui, n.sp., lives on the bottom of a river that is a tributary of Guadalquivir
River (Southern Spain).
Bragasellus. Proasellus, Stygasellus and Synasellus are four genuine phyletic lines of Euro-
pean Asellidae, all of them independent of each other, and the authors confirm their validity as
true genera.
ORIGINE DE L'ESPECE
Le nouvel Asellide, decrit ci-dessous a etc capture en aOtlt 1972 par Monsieur Claude Bou, au
moyen du procede des sondages tubes Bou-Rouch, dans Ie sous-ecoulement d'un ruisseau,
affluent du Rio Fardes (1ui-mcme affluent de rive gauche du f1euve Guadalquivir, en Espagne
meridionale). La station se situe au pied de la Sierra Nevada, au niveau de la borne nO 254 de Ia
route nationate 342, entre Granada et Guadix.
Nous remercions tres vivement M.Cl. Bou, pour la confiance qu'il nous temoigne en nous
reservant ce materiel et nous lui dedions cette nouvelle espece.
DESCRIPTION SOMMAIRE DE BRAGASELLUS BOUI N.SP.
LOT ETUDIE: 9 males adultes de 4,1; 4; 3,1; 3,1; 3; 2,9; 2,5; 2,4 et 2,2 milli-
m~tres, plus 13 femelles de 4,1; 3,7;3,6; 3,4; 3; 2,8; 2,8; 2,5; 2,3; 2,3; 2,2; 2,2 et
2,1 millim~tres. Les femelles de 3,7 et 3,6 mm sont ovig~res et portent respective-
ment II et 17 larves dans leur marsupium. Celles de mains de 3 mm ne poss~dent
pas trace d'oostegites, tan dis que celles de 3,4 et 4, I mm portent des oostegites au
stade de repos genital. Le lot comporte encore II jeunes dont 3 mesurent environ I
mm et sont depourvus de pereiopodes VII (stade Manca) et les 8 autres portent des
pereiopodes VII rudimentaires et atteignent 1,2 - 1,3 millim~tres. II s'agit donc
* Laboratoire de Biologic Animale et Generate, Faculte des Sciences d'e la Vic, Universite de
Dijon, 6, Bd. Gabriel, 21 000 Dijon; France
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d'une esp~ce de petite taiIle, ce qui est en accord avec la nature interstitielle de son
habitat. La taiIle des jeunes au premier stade est, par contre, tr~s comparable :1celie
que I'on trouve chez les Asellides de taiIle plus importante :1l'etat adulte. On peut
en deduire que la taille des stades intramarsupiaux embryonnaires ou larvaires, ainsi
que la taille des oeufs, sont tout :1fait normales.
ASPECT GENERAL: Esp~ce totalement depigmentee et anophtalme. Corps grele et
allonge, comme chez les autres Asellides interstitiels (coefficient d'allongement
voisin de 5). Cephal on plus large que long, avec marge rostra Ie tr~s leg~rement
concave, somite maxillipedien bien visible et lobes postmandibulaires saillants.
Pereion :1 bords lateraux tr~s parallNes. Regions pleurales des pereionites assez
etroites et permettant d'apercevoir, en vue dorsale, la marge externe des coxopo-
dites des pereiopodes II :1VII, qui les debordent leg~rement. On ne retrouve pas,
chez cette forme interstitielle, I'aspect typique des Bragasellus de grande taille dej:1
decrits, qui se caracterisent par un developpement important des portions pleurales
des tergites. Cette modification est peut-etre une consequence de I'habitat de la
nouvelle forme, qui lui con~re un aspect tr~s longiligne. Les pleonites I et II sont
libres et bien individualises. Le pleotelson, subquadrangulaire, plus long que large,
decroissant caudalement, est un peu moins large que Ie pereion. La pointe caudale
est bien marquee.
APPENDICES CEPHALIQUES: Antennules plus courtes que la hampe de I'anten-
ne, hampe de 4 articles et fouet de 5 articles chez les plus grands d. Chacun des 3
articles intermediaires porte alors une lame olfactive de 65-70 microns. Chez les 9
observees, Ie fouet de 4-5 articles ne porte que 2 lames olfactives. Antennes atteig-
nant 3,2 miIlim~tres chez Ie d de 4 mm, avec un fouet de 34 articles. Les antennes
de la 9 de 3,7 mm sont aussi longues et leur fouet compte 32 articles.
Mandibules typiques avec palpe triarticule bien developpe. MaxiIlules typiques avec
lobe interne portant 5 tiges ciliees distales. Lobe ext erne muni d'une douzaine de
fortes tiges pectinees distalement, sauf les plus externes. Maxilles trilobees nor-
males, garnies distalement de tiges pectinees et falciformes.
MAXILLIPEDES: Aspect general typique des Asellidae. Endite portant 4 crochets
retinaculaires. Endopodite (palpe) normal avec 5 articles. Epipodite permanent tr~s
PLANCHE I - BRAGASELLUS BOUI N.SP.
A. MaxillipMe gauche, face sternale, de la femelle oVlgere de 3,7 millimetres, montrant
l'oostcgite "Wasserstrudelapparat", sous sa forme fonctionnelle. e = 100 microns.
B. Pcrciopode I droit, face sternale, d u male de 4 mm. e = 100 microns.
C. Pcreiopode I gauche, face sternale, de la femelle ovigere de 3,7 mm. L'armature marginale
sternale du propodite est beaucoup plus faible que celie du male. e = 50 microns.
D. Extremite du pereiopode VII gauche, de la femelle ovigere de 3,7 mm. e = 50 microns.
E. Extremite du perciopode VII droit du male de 4 mm. e = 100 microns.
F. Plcopode IV gauche, face sternale, de la femelle ovigere de 3,7 mm. L'article distal, charnu,
de l'exopodite, a ete pointillc. e = 100 microns.
G. Plcopode V gauche, face tergale, de la femelle ovigere de 3,7 mm. La linea duplex de
l'exopodite est visible. L'article distal charnu de cette rame a etc pointille, de meme que
l'endopodite. e = 100 microns.
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developpe, avec 6 soies lisses sur Ie bord externe et 6 autres a l'angle rostral-externe.
Chez la ? ovig~re, I'oostegite correspondant est represente par un petit lobe ovalaire
("Wasserstrudelapparat"), portant 4 tiges ciliees a direction caudale.
PEREI0PODES: Leurs longueurs respectives, pour Ie 0 de 4 mm sont, en milli-
m~tres: 1,53; 1,62; 1,68; 1,62; 1,92; 2,25; 2,49. Leurs longueurs relatives, en
prenant Ie pereiopode II comme reference sont: 94, 100, 103, 100, 118, 138, 153.
On voit que la taille croit progressivement du I au VII, sauf pour Ie quatri~me, qui
est leg~rement raccourci. Pereiopode 1 0 a propodite allonge, a peine renfle. Son
bord sternal est arme d'une serie de phan~res et soies ensiformes dont 2 assez fortes
sur Ie tiers proximal. Dactylopodite avec 4 epines sternales sur la moitie distale.
Quelques ecailles denticulees et une petite epine sur la moitie proximale de la marge
sternale. Chez la femelle, Ie propodite du pereiopode I est aussi faible et I'armature
du bord sternal est encore moins dense, avec des ecailles denticulees sur la moitie
distale. Le dactylopodite ne porte que 3 epines sternales, la distale ctant plus longue
que les autres.
Pereiopodes II a VB: Les dactylopodites portent 2 epines sternales tr~s allongees et
bien espacees. Chez les deux plus grands 0, il existe une epine dactylienne supple-
mentaire aux pereiopodes VI et VII.
Pereiopode IV du 0: Le caract~re sexuel du pcrciopode IV 0 (dit crochet nuptial),
bien marque chez les Asellides epiges et souvent absent chez les formes souterraines
n'a pas enti~rement disparu chez ce Bragasellus interstitiel: la longueur de cet
appendice est leg~rement plus courte que celie du precedent et son carpopodite
montre une faible concavitc sternale. Par contre, il n'y a aucune deformation du
propodite qui reste parfaitement rectiligne.
Les papilles genitales du male sont longues (environ 180 microns, pour 30-40
microns de diam~tre). Elles sont inserees sur la marge posterieure du sternite du
pereionite VII et leurs bases sont relativement proches l'une de I'autre.
PLEOPODES 1 0: Les protopodites droit et gauche sont leg~rement soudes
proximalement. Ce caracthe particulier est deja connu chez deux esp~ces de Braga-
sellus: B.peltatus et B.conimbricensis. Mais, si chez ces derni~res, la soudure en-
traine la disparition du r6tinac1e, il n'en est pas de meme ici. Le bord interne de
chaque protopodite porte en effet un crochet retinaculaire tr~s allonge chez B. boui
PLANCHE II - BRAGASELLUS BOUI N.SP.
H. Pleopode I droit, face tergale, du male de 4,1 millimctres. e = 50 microns.
I. Pleopode II droit, face sternale, du male de 4,1 mm. On remarque I'hypertrophie de I'endopo-
dite (rclativement ~ la taille de I'appendice et egalement aux dimensions generales de I'ani-
mal), ainsi que 1'enorme developpement du muscle endopodial (m). L'extremite de I'endopo-
dite constitue un vaste orifice efferent, borde de deux lcvres. L'orifice afferent, lateral et plus
petit cst indique par une fleche. e = 50 microns.
J. Plcopode II droit, face sternaie, de la femelle ovigcre de 3,7 mm. e = 100 microns.
K. Plcopode III gauche, face tcrgale, du mille de 4,1 mm. e = 200 microns.
L. PIcon et uropodes d'une femelle adulte de 4,1 mm, en vue dorsale. Les pleonites libres I et II
sont bien visibles. e = 333 microns.
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n.sp .. Le protopodite est subpentagonal, avec un bord externe tr~s convexe, portant
une forte tige lisse a l'angle distal. Exopodite subcirculaire (presque aussi large que
long), avec marge interne plus arrondie, port ant une petite soie lisse pr~s de I'angle
proximal. La marge externe est bordee d'une serie de 10 tiges lisses inegales, suivies
a I'apex de deux soies lisses. Les deux exopodites ne sont contigus qu'en leur
milieu, par suite de I'importante convexite de leurs marges internes.
PLEOPODES II d: Protopodite subpentagonal, un peu plus large que long et de
taille normale. Ses deux cotes constituant Ie bord interne sont porteurs de 2 longues
tiges lisses. Exopodite biarticule, aussi long que Ie protopodite, avec article proxi-
mal a bord externe glabre et article distal deux fois plus long que Ie proximal, avec
4 tiges plumeuses assez longues sur la partie distale arrondie. Endopodite hyper-
trophie cylindrique, deux fois plus long que Ie protopcidite ou l'exopodite, un peu
plus large que Ie protopodite et 4 fois plus large que I'exopodite. La taille enorme
de l'organe copulateur se remarque facilement sur I'animal examine en vue ventrale,
car Ie pleopode I, de dimensions normales, est incapable de I'abriter. L'hypertrophie
de cet endopodite et son architecture constituent des caract~res systematiques suffi-
sants pour separer specifiquement cette forme souterraine de toute autre.
Les deux tiers proximaux de cet organe sont occupes par un muscle tr~s impor-
tant, insere proximalement sur une zone circulaire tergaIe. Ce muscle s'etend en
eventaiI sur la face sternale de I'organe. La contraction de ce muscle doit avoir pour
effet de comprimer la vesicule interne de I'endopodite contre la face tergale. La
conformation de la region distale de I'organe est egaIement tr~s originale: l'endopo-
dite est termine par deux expansions lamellaires epaisses. La I~vre tergale debordant
et enveloppant partiellement la Ihre sternale plus petite. Ces deux I~vres s'evasent
et determinent vers Ie bord interne distal de l'organe un orifice afferent, seule trace
de la fente sternale d'invagination. Cette structure rappelle celie de l'extremite d'un
autre Bragasellus: B.peltatus, deja cite et qui est la forme ayant de toute evidence,
Ie plus d'affinites avecla nouvelle esp~ce.
PLEOPODES II 'f: Lamelles triangulaires allongees, contigues par leurs marges inter-
nes tr~s rectilignes. Elles sont deux fois plus longues que larges et leg~rement
decroissantes distalement. Marge distale et externe occupee par 9 soies, dont les 2
proximaIes sont Iisses et les suivantes plumeuses.
PLEOPODES III DES DEUX SEXES: Exopodite (opercule) 1,3 fois plus long que
large, divise en deux articles par une suture oblique. L'article proximal est plus
court que Ie distal et porte 3 petites soies lisses tr~s espacees sur son bord externe.
Le bord distal du second article est garni de 6 petites tiges lisses. Endopodite court,
a article proximal allonge et a article distal ovalaire et charnu.
PLEOPODES IV DES DEUX SEXES: Exopodite subovalaire, 1,6 fois plus long que
large, divise en deux articles par une suture transversale (linea area). Bordure ciliee
sur la marge externe de I'article proximal. Article distal charnu respiratoire.
Endopodite biarticule bien developpe, avec article distal charnu, plus etroit et plus
court que I'exopodite.
PLEOPODES V DES DEUX SEXES: Exopodite subovalaire bien developpe, deux
fois plus long que large. Deux sutures parall~les submCdianes tr~s rapprochees I'une
de l'autre, Ie partagent en deux articles subegaux. Article distal charnu respiratoire.
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Endopodite charnu bien developpe, presqu'aussi long que l'exopodite, mais nette-
ment moins large.
UROPODES: Birames, avec protopodite plus court que chacune des rames. Celles-ci
subegaJes, de longueur inferieure ~ celie du pleotelson. Endopodite et exopodite
prolonges par un pinceau de longues soies.
AFFINITES DE BRAGASELLUS BOUI N.SP.
Le nouvel Asellide appartient sans ambiguite au genre endemique de la peninsule
iberique Bragasellus, que nous avons defini anterieurement (Henry et Magniez 1970,
p.349). Ses affinites sont particuli~rement evidentes avec l'esp~ce epigee du Portu-
gal septentrional: B.peltatus (Braga, 1944), (soudure proximale des protopodites
des pleopodes I d, extremite de l'endopodite du pleopode II d, entre autres carac-
t~res). Nous avions, en 1970, donne une diagnose du genre Bragasellus. Celle-ci etait
basee sur l'etude des 5 esp~ces connues ~ cette epoque. Comme toute diagnose de
genre, dont la connaissance faunistique est inachevee, elle etait necessairement
imparfaite. Elle comprenait une serie de caract~res dont certains ne sont que des
caract~res d'accompagnement, d'importance secondaire, mais dont d'autres ont une
importance fondamentale pour la definition du genre. Ces derniers portent sur
l'architecture generale des pleopodes 1 et II d, et surtout sur celie de l'endopodite
des pleopodes II. Comme Ie genre Bragasellus doit s'enrichir prochainement
d'esp~ces nouvelles (Ortiz, in litt.), sa diagnose pourra etre revisee ulterieurement,
mais no us pensons que la diagnose des genres d' Asellides devra etre simplifiee, afin
de ne pas reprendre de caract~res communs ~ tous les Asellidae. Nous insistons
particuli~rement sur Ie fait qu'il est actuellement possible de definir simplement les
genres d' Asellides existants, d'apr~s la structure d'ensemble de l'organe copulateur
des males. Ainsi, Ie genre Proasellus, ~ repartition perimediterraneenne, qui compte
environ 50 esp~ces connues, montre une evidente unite architecturale pour I'organe
copulateur (absence d'apophyses proximales ~ l'endopodite du pleopode II d, mais
presence d'une apophyse distale hyaline tergale, voisine d'un "goulot", formant
l'orifice efferent de la vesicule interne de I'organe (Henry et Magniez 1970, p.342).
Cette structure dif~re, dans ses details, d'une esp~ce de Proasellus ~ l'autre (fig. 0
pI.photo), mais l'organisation generale est constante dans l'ensemble du genre. Par
ailleurs, il n'existe pas d'esp~ce d' Asellide dont l'organe copulateur presente un type
intermediaire entre ceux de deux genres differents (par exemple entre les genres
Asellus n.def. et Proasellus) (pI. photo ). Les genres d' Asellides apparaissent donc
actuellement comme des ensembles d'esp~ces davantage apparentees entre-elles
qu'elles ne Ie sont avec les esp~ces exterieures. Ces ensembles ont par ailleurs des
aires de repartition differentes et independantes et des origines paleogeographiques
indiscutablement independantes (fig.O). Nous insistons, par exemple, sur Ie fait
qu'Aselius aquaticus, bien que tr~s repandu en Europe moyenne et nordique, ne
peut-etre considere comme une forme autochtone: il s'agit d'une esp~ce expansive,
d'origine asiatique, qui a recemment colonise les eaux douces europeennes, et qui
poursuit cette colonisation ~ l'heure actuelle (Wolff 1973). La lignee evolutive des
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veritables "Asellus" est japonaise et extreme-orientale (Matsumoto 1963.) et Asel-
Ius aquatiC/Is est une esp~ce etrang~re, totalement isolee dans la faune d' Asellides
europeens, les veritables autochtones etant les genres Proaselllls, Bragasellus,
Synasellus et Stygaselllls.
Le genre Bragasellus correspond donc a un groupe evolutif naturel, n'ayant
colonise qu'une aire continentale restreinte (versants atlantiques de la peninsule
iberique, au sein duquel la speciation a etc moins importante que pour certaines
autres Iignees evolutives naturelles (genre Proaselllls, par exemple), mais dont I'his-
toire est totalement independante de celie des autres genres. C'est ce que veut
schematiser la carte jointe a ce travail.
Compte tenu de ces observations, nous affirmons donc a nouveau que les tra-
vaux de revision taxonomique, portant sur les Asellidae (Matsumoto 1962, 1963;
Henry et Magniez 1970, en particulier), qui ont amene la fragmentation de I'ancien
genre Asellus Geoffroy, ne sont en aucune fayon I'expression d'un jeu intellectuel
de systematiciens. lIs correspondent a une necessite de la Zoologic moderne de
rechercher les limites des groupes evolutifs naturels, a quelque echelon que ce soit,
comme I'affirmait deja en 1926, I'eminent carcinologiste E. G. Racovitza: " ... La
taxonomie ne peut-etre autre chose que de la phylogenie appliquee" ... Dans de
telles conditions, toutes les tentatives, meme les plus recentes, notamment celie
parue dans ce periodique, pour ressusciter I'ancien genre Asellus Geoffroy, accu-
mulation heteroclite de lignees sans parente entre elles ne pourraient que retarder
les progr~s de la connaissance de I'histoirc des Asellidae.
Manuscrit tcrmine en decembre 1973.
PLANCHE III
Les differents genres d'Asellides peuvent ctre caracteriscs par l'architecture generale de l'endo-
podite du pleopode II des males.
I. Le genre Proasellus montre toujours a l'extremite de l'endopodite, une apophyse tergale
pleine et un "goulot" (tube fendu lateralement, qui porte l'orifice efferent de la vcsicule
interne a son extremite). L'orifice afferent de cette vesicule est situe a la base de ce goulot.
2. Les genres Bragaselllls, Stygaselllls et Synasellus ne possedent jamais cette apophyse distale
tergale. L'endopodite tout entier se termine en tube ou en canule effilee, selon Ie genre.
3. Le genre Asellus montre un organe copulateur dont l'architecture est radicalement differente
de to us les precedents. Une longue apophyse proximale est portee par l'endopodite (apo-
physe basale). II n'existe ni goulot ni apophyse tergale distale, mais la vesicule interne s'ouvre
par une longue fente contournee, a la surface mcme de l'endopodite, dont l'extrcmite est
vrillee et armee d'epines. Un processus digitiforme assure l'obturation de la partie proximale,
afferente, de la fente (voir la planche photographique jointe au present travail).
UN NOUVEL ASELLIDE INTERSTITIEL D'ESPAGNE MERIDIONAL 225
PROASELLUS--- ---
apophyse
lergale
goulot
BRAGASELLUS
/ I ~
ASELLUS
apophyse
lergale
STYGASELLUS
226 JEAN-PAUL HENRY ET GUY MAGNIEZ
RESUME
Description d'un nouvel Asellide apigmente et anophtalme, appartenant au genre
iberique Bragasellus Henry et Magniez, 1968.
Bragasellus boui n.sp. vit dans Ie sous-ecoulement d'un affluent du fleuve Gua-
dalquivir (Espagne meridionale)
Bragaselles, Proasellus, Synasellus, Stygasellus, constituent des lignees evolutives
naturelles d'Asellidae d'Europe, independantes les unes des autres et leur validite en
tant que genres est confirmee ici.
PLANCHE PHOTOGRAPHIQUE
Illustration des differences dans l'architecture dc l'organe eopulateur du genre Asel/us et dll
genre Proasel/us. Photographies au microscope electronique a balayage "Stereosean". Cliches P.
Bert.
1,2 et 3: Extremit6 de l'endopodite d'un pleopode II male d'Asel/us (Asel/us) aquaticus (L.),
sensu Racovitza. I = vue sternale: l'extremite de I'organe cst vrillee et garnie d'epines cuticu-
laires. La fente d'invagination de la vesicule interne cst allongee et situee a la surface meme de
l'organe. Un processus digiti forme cst inserc a l'interieur de la fente, dans sa partie proximale. 2
= vue de l'organe par son extremite. 3 = details du processus digitiforllle a fort grossissement. II
porte des groupes de setules proximalement et des protuberances a aspect de ventouses a son
extremite. Le role de ce processus semble ctre de clore l'orifice afferent de la vesieule interne
(bien visible en noir intense, sur Ie cliche 3), au moment de la copulation.
4,5 et 6: Extrelllites de pleopode coplilateur chez trois esp~ees diffcrentes de Proasel/us (respec-
tivement P. vaiden sis. P.racovitzai et P. vande/i) originaires de France. L'architecture caracteristi-
que du genre cst bien visible: presence d'un goulot fendu portant l'orifice efferent de la vesicule
interne a son extremite et l'orifice afferent a sa base; presence d'une apophyse tergale massive.
Dans ehaque esp~ce, les formes geometriques, les dimensions relatives, les orientations et les
details de ces organes sont rigoureusement identiques chez tous les males.
Les genres AscI/us et Proasel/us Illontrent done des types structuraux fondamcntalement
differents, tant sur Ie plan anatomique que fonctionnel et il n'y a pas de type intermediaire.
C'est une des raisons pour lesquelles il faut y voir deux genres differents.
Le cote de chaque cliche valant 10 centim~tres, les grossisselllents sont les suivants: 1 = x
600; 2 = x 610; 3 = x 1200; 4 = x 1150; 5 = x 1050 et 6 = x 1200.
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PLANCHE IV
Carte schematique de ['Europe et du bassin mediterraneen, permettant d'expliquer Ie mode de
peuplement de cette region par Ies Asellides.
1. Un peuplement autochtone est representc par d'anciennes lignees, constituant Ies genres
Bragasellus. Proasel/us. Stygasel/us et Synasel/us. Les genres Bragasel/us. Stygasel/us et SYlla-
sel/us constituent des Iignces endemiques, avec une majorite d'espcces anophtalmes souter-
raines, karstiques ou interstitielles.
Le genre Proasel/us a colonise I'ensemble des terres bordant Ia Mediterranee. II comprend
actuellement quelques 50 espcces connues, dont de nombreuses anophtalmes et souvent
endemiques.
2. Le genre Asel/us sensu stricto n'est represente que par la seule espece Asel/us (Asel/us)
aquaticus (L.), sensu Racovitza, tres commune et tres expansive. Sa dissemination a d'ailleurs
etc favorisee par ['Homme a une epoque recente (creusement des canaux, de reservoirs,
navigation interieure, etc ... ). Le centre de dispersion du genre Asel/us se situe en Asie (archi-
pel japanais en particulier, au existent de nambreux Asel/us endemiques). Asel/us aquaticus
doit done etre considere, dans la faune d'Asellides d'Europe, comme un envahisseur recent.
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Subterranean Crustacea Decapoda Macrura Collected by
Mr. L. Botosaneanu during the 1973 Cuban-Roumanian
Biospeological Expedition to Cuba
by
L. B. HOLTHUIS*
To date three expeditions to explore the cave fauna of Cuba have been undertaken
under the auspices of the Academies of Sciences of Roumania and Cuba; in 1969,
1970 and 1973. A paper on the cave shrimps collected by the first (1969) expedi-
tion has been published (Botosaneanu & Holthuis, 1970). In that paper a review
was given of the state of our knowledge of the subterranean shrimp fauna of Cuba
as it was at that time, with a list of all species and references to all publications
dealing with them. The 1969 expedition not only collected all species of cave
shrimps then known from Cuba, but also one that was new to science.
The 1973 expedition added one species to this list, the material of which repre-
sents an undescribed subspecies. The number of subterranean species of shrimps
collected in 1973 is smaller than that obtained in 1969, but interesting range
extensions and important data on the ecology of the species could be added.
In the present paper not only the shrimps are treated, but crayfishes are includ-
ed as well. During the expedition Mr. Botosaneanu also collected 2 species of
Macrura in epigean fresh waters, viz., a shrimp, A tya scabra (Leach, 1815) in Rio
San Vicente near Vinales, Pinar del Rio Province, and the crayfish Procambarus
atkinsoni (Ortmann, 1913) in Arroyo La Talega near Santa Fe, Isla de Pinos. Two
species of marine Thalassinidea were likewise obtained by Mr. Botosaneanu: a
specimen of Callianassajamaicensis Schmitt, 1935, and some specimens ofAxianas-
sa intermedia Schmitt, 1924; both were collected at Playa Siboney, east of Santiago
de Cuba, at a small beach of coarse sand with many coral fragments.
I wish to express here my sincere thanks to Mr. L. Botosaneanu of the Institutul
de Speologie "Emil Racovitza", Bucharest, for placing this material at my disposal,
and for providing extensive descriptions of the habitats and biology of the animals,
which have been cited almost verbatim in the present paper.
The abbreviation cl. has been used to indicate the carapace length.
PALAEMONIDAE
Troglocubanus gibarensis (Chace, 1943)
Troglocubanus gibarensis Botosaneanu & Holthuis, 1970: 129.
Cueva de los Panaderos near Gibara, near the N.W. coast of Oriente province, Cuba;
*) Rijksmuseum van Natuurlijke Historic, Leiden, Netherlands
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Fig. I. Troglocubanus gibarensis (Chace). a-c, second leg of larger female; d, dactylus of third
leg. a-c, x 12; b, x 50.
8 March 1973, leg. L. Botosaneanu, helped by A. Grana and Jose M. Marrero. 9
specimens, cl. 5 to II mm.
This cave lies about 2 km from Gibara at an altitude of 20 m above sea level. Its
opening is in the so-called Loma de Cupeycillo, situated on the second or third
marine terrace, in a region with abundant vegetation. The distance between the
entrance of the cave and the sea is less than I km, but the distance between the sea
and the phreatic lakes in the caves is not known. The cave is rather large, about 500
m long; at the end it descends abruptly to a body of water consisting of a row of
two or three "lakes", separated by mounds of clastic material fallen down from the
ceiling of the cave. The length of these lakes in the explored part of the cave is
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about 30 m, their depth usually lies between 0.5 and 1.5 m, (sometimes the depth
is greater), and their width lies between 2 and 3 m, sometimes more. The water at
the day of collecting was slightly brackish, but the salinity evidently is variable. On
the bottom there is a heavy layer of silt (30 to 40 cm thick). The water temperature
was 24°C.
The specimens agree well with the published descriptions. The rostrum in one of
the specimens bears four dorsal teeth, in the other two this number is three. The
two largest females have both the second chelipeds attached. In the smaller spec-
imen (cl. 10 mm) the fingers are 1.5 times as long as the palm and bear each a small
tooth in the extreme proximal part of the cutting edge. The palm is hardly swollen.
The carpus is 0.7 times the length of the chela and is distinctly longer than the
merus. In the larger female (cl. 11 mm) the palm is somewhat more swollen, and
the teeth on the cutting edges are more distinct (fig. I a-c).
In these specimens the dactyli of the last three legs sometimes show an angular
outline dorsally; at the angle a small tuft of hairs is implanted (fig. 1 d).
The present material was collected rather close to the type locality (Aguada del
Montafies, EI Jobal, Termino de Gibara, Oriente province). Apart from the type
material and the specimens reported upon by Botosaneanu & Holthuis (I970), no
material of this species has so far been reported upon in the literature.
Troglocubanus eigenmanni (Hay, 1903)
Troglocubanus eigenmanni Botosaneanu & Holthuis, 1970: 128.
"Pozzo-criollo" at the foot of Cerro los Cheo, a few km from Santa Fe, Isla de
Pinos; 24 April 1973, leg. L. Botosaneanu. - 2 specimens, ci. 15 mm.
The specimens agree well with the descriptions given in the literature. The rostral
formulae are 4/8 and 3/7.
The animals were taken in a not too deep neglected well in the courtyard of a
deserted farm at the foot of a moderately high hill which is called by the people of
the area "Cerro los Cheo". It is not marked under that name on the map. This hill
forms part of a range called Cerro la J ia or Cerro de Jaguai. The well is abou t 5 m
deep; the bottom consists of chalk and is covered with stones.
It is interesting that the species of Troglocubanus with the widest distribution in
Cuba also occurs on the Isla de Pinos, which is situated at about 50 km from the
mainland of Cuba. This is, as far as I know, the first record of a subterranean
shrimp from the Isla de Pinos.
Macrobrachium faustinum (de Saussure, 1857) ssp. lucifugum new subspecies
Macrobrachium olfersii p.p. Rathbun, 1919: 324.
Macrobrachium olfersi Hummelinck, 1933: 319.
Macrobrachium olfersii Schmitt, 1936: 372.
Macrobrachium sp. (near M. falls tin lim) Chace & Holthuis, 1948: 23.
Macrobrachillm aff. faustinum Holthuis, 1952: 94,95.
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Cueva del Agua de Yara, on the territory of the "barrio" Yara, E. of Baracoa,
Oriente province, Cuba; 21 February 1973, leg. L. Botosaneanu, D. Deas and A.
Boudet. - 2 females, cl. (with rostrum) 23 and 30 mm (the largest specimen is the
holotype).
Cueva de los Panaderos near Gibara, near the northwest coast of Oriente prov-
ince, Cuba; 9 March 1973, leg. L. Botosaneanu helped by A. Grana and Jose M.
Marrero. - 2 males, cl. (without rostrum) 15 and 18 mm, (with rostrum) 22 and 26
mm.
Marine cave (flooded by sea water) near Playa Caletone, Gibara region, Oriente
province, Cuba; 10 March 1973, leg. L. Botosaneanu, helped by A. Grana and Jose
M. Marrero. - 18 specimens cl. (without rostrum) 4 - 17 mm, (with rostrum) 7 -
28 mm.
Cueva del Palmero, near a place called "La Caoba" or "EI Rincon del Palmero"
not far from the highway between Quemado Pineda and Santo Tomas-Moncada,
Pinar del Rio province, Cuba; 13 April 1973, leg. L. Botosaneanu helped by C.
Camacho and L. Rodriguez Malagon. - I damaged specimen.
The Cueva del Agua de Yara is a small cave in the first marine terrace at 350 m
from the sea. The water comes close to the entrance and fills almost the whole of
the single chamber of which the cave consists. The water is 1.5 to 2 m deep, clear,
and (at the time the specimens were collected) slightly brackish, practically fresh.
The waterJevel is influenced by the tides. On the bottom there are rocks and pieces
of decaying wood. The temperature is 240C.
In the Cueva de los Panaderos, apart from Macrobrachillln, also Troglocubanlls
gibarensis was found, the habitat being more extensively described under the latter
species (p. 232). The present specimens were observed in the deeper parts of the
pools near the walls.
The marine cave near Playa Caletone is flooded by sea water, it lies about 300 m
east of Playa Caletone and 17 to 18 km west of Gibara; it is situated about 8 km
east of the locality where Barbollria clibensis was found (see p. 240). The cave lies
close to the road and to the sea shore. It is a marine cave the roof of which is
collapsed, and resembles thereby a large sink hole filled with sea water. Part of the
water is in bright day light, part in the dark. The water is deep and strongly
brackish, its salinity being almost as high as that of sea water. The fauna and flora
are marine and very abundant.
The Cueva del Palmero consists of a short descending gallery which leads to a
phreatic pool, which shows as a lake in the semidarkness. The water depth is 2 to 3
m; the bottom consists of coarse sand mixed with bat guano. The shrimp was taken
on bait.
Description. -- The rostrum reaches slightly beyond the end of the sca-
phocerite, it is rather slender and tapers to a slender tip, which shows no subapical
tooth. The upper margin is faintly convex over the eyes and faintly concave beyond
the eyes, the tip is thereby directed slightly upward. There are 12 to 15 dorsal
teeth, the first 6 or 5 of which (in juveniles 3 or 4) stand behind the orbit on the
carapace. The distal dorsal teeth become gradually more widely spaced distally. The
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Fig. 2. Macrobrachium faustillum [ucifugum new subspecies, from cave ncar Playa Caletone. a,
specimen resembling the typical form; b-f, characteristic specimen of ssp. [ucifugum. a,
b, anterior part of body in lateral view; c, abdomen in lateral view; d, antennula; e,
scaphocerite; f, chela of second leg. a-c,x6; d-f,x 12.
lower margin bears 3 or 4, sonietimes 5, teeth, leaving a distinct distal part un-
armed. In a few specimens from the marine cave near Playa Caletone the rostrum is
less slender and shorter, reaching to or almost to the end of the scaphocerite, while
the teeth are less widely spaced (fig. 2 a). These specimens thereby resemble the
typical subspecies, and might well have accidentally entered the subterranean habi-
tat, as all other specimens of this lot have the longer rostrum. It is interesting to see
that part of the area of this cave in which was collected is exposed to bright day
light.
The antennal spine is placed slightly below the rounded lower orbital angle. The
hepatic spine is about as strong as the antennal and is placed below and behind the
latter; a distinct branchiostegal line connects the hepatic spine with the anterior
margin of the carapace. The anterolateral angle of the carapace is broadly rounded.
The surface of the carapace is smooth.
The abdomen has the pleura of the first four sOlllites broadly rounded. The
pleura of the fifth somite end in a small sharp tooth. The pleura and the post-
erolateral angles of the sixth somite also end in a small tooth. The sixth somite is
1.5 times longer than the fifth and has about 2/3 of the length of the telson. The
dorsal spines of the telson are placed at about 1/2 and 3/4 of the length of the
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telson. The posterior margin ends in a strong acute median point, which is distinctly
overreached by the long intermediate posterior spines, the outer spines are short.
Between the intermediate spines there are many long and strong hairs.
The eyes are rather well developed. The cornea is distinct and globular, being
clearly wider than the stalk. A distinct ocellus is present.
The antennulae are slender. The stylocerite reaches about to the middle of the
basal segment. The anterolateral angle of the basal segment ends in a strong tooth
which reaches distinctly beyond the middle of the second segment. The second and
third segments are of about equal length; together they are shorter than the basal
segment. The two branches of the upper antennular flagellum are fused only for a
very short distance. Of the shorter flagellum the free part has the internal margin
somewhat serrate.
The scaphocerite reaches with about 1/4 to 1/3 of its length beyond the anten-
nular peduncle. It is about three times long as wide. The outer margin is almost
straight and ends in a sharp and strong tooth, which almost or quite attains the end
of the anteriorly truncate lamella. The antennal peduncle fails by far to reach the
middle of the length of the scaphocerite. A strong spine is present near the outer
base of the scaphocerite.
The mouth parts are normal. The mandible has a distinct palp formed of three
clearly separated segments. The incisor process has three teeth, the molar process
ends in a number of blunt teeth. The upper and lower laciniae of the maxillula are
slender, the palp is deeply bilobed. The endite of the maxilla is deeply cleft. The
maxillipeds bear well developed exopods. The first maxilliped has the two endites
separated by a notch, the palp has the distal part narrow, the caridean lobe is broad
and the epipod is distinctly bilobed. The second maxilliped has a large podobranch.
The third maxilliped reaches about as far as the end of the antennular peduncle.
The last segment is slightly shorter than the penultimate, which measures 2/3 of the
length of the antepenultimate. The exopod is strong, an epipod, an arthrobranch
and a pleurobranch are present.
The first pereiopod reaches with less than half the carpus beyond the scapho-
cerite. The fingers are somewhat shorter than the palm. The carpus is distinctly less
than twice as long as the chela and clearly longer than the merus.
The second pereiopods are about equal in the specimens examined. They reach
with part of the carpus beyond the scaphocerite. They are similar left and right.
The fingers are about as long as the palm. They show a small tooth in the basal part
of the cutting edges, behind which there are a few smaller denticles. The cutting
edge of the fingers distally of the larger tooth is even or slightly crenulated, as if in
larger individuals denticles will be formed there. The palm is cylindrical. Scattered
hairs and spinules are placed all over the cheliped, but the hairs do not form a
conspicuous pubescence. The carpus is elongate and slender, being more than four
times as long as wide. It measures 4/5 of the length of the chela and is about 4/3 as
long as the merus. The merus is slightly longer than the ischium.
The third leg reaches with part of the propodus beyond the scaphocerite. The
dactylus is somewhat more than 1/4 of the length of the propodus. The propodus
bears a row of 10 to 12 spines along the posterior margin; it is about 1.7 times as
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long as the carpus and somewhat shorter than the merus. The fourth leg resembles
the third. The fifth leg reaches with part of the propodus beyond the scaphocerite,
it is much more slender than the third. The propodus is four times as long as the
dactyfus, it bears a few spinules on the posterior margin and has rows of hair in the
distal part of the posterior margin. It is 1.7 times as long as the carpus and longer
than the merus.
Types. -- Holotype is the largest female from Cueva del Agua, all the other
material dealt with here are paratypes. The holotype is in the collection of the
Rijksmuseum van Natuurlijke Historie, Leiden, under Reg.no. Crust. D. 29846.
Apart from the Cuban specimens, the Rijksmuseum van Natuurlijke Historie
possesses material of this subspecies from the following localities:
Green Grotto Cave, northcoast of Jamaica between Discovery Bay and Runaway
Bay, about l8°28'N 77°2} 'W; 18 February 1971, leg. P. Colin, don. D. Opresko. -
1 male, cl. 34 mm (with rostrum), 20 mm (without rostrum).
Fig. 3. Macrobrachium [austinum lucifugum new subspecies, characteristic specimen from cave
near Playa Caletone. a, third maxilliped; b, first pereiopod; c, second pereiopod; d, third
pereiopod; e, fifth pereiopod. a, b, d, e,x 12; c,x6.
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Sjingod, 4 km W.N.W. of Hato airport, N.E. coast of Curacrao, Netherlands
Antilles, a cave about 60 m from the sea; 24 April 1960, leg. I. Kristensen. - 3
specimens, cl. 20 - 23 mm (with rostrum), 12 - 15 mm (without rostrum).
The specimen from Jamaica is rather large, but unfortunately possesses only one
of the second legs. This leg resembles the smaller second leg of the almost adult
male of Macrobrachium f faustinum, being only slightly more slender; the fingers
gape slightly and have stiff hairs on the cutting edges, they are slightly longer than
the palm; the carpus is more slender than inM. f faustinum, being slightly less than
four times as long as wide.
The present form, which might be considered a subspecies of Macrobrachium
faustinum (de Saussure), differs from the typical form in the far longer and more
slender rostrum of which the distal teeth are far wider separated. The legs are also
more slender than in M. f faustinum, this is especially noticeable in the second leg,
of which the right and left seem to be less different; the carpus is about four or
more than four times as long as wide, and the merus is only slightly longer than the
ischium. The last three legs reach farther forwards and have the dactyli relatively
shorter.
This subspecies has been noted by previous authors (Schmitt, 1936; Chace &
Holthuis, 1948; Holthuis, 1952), who identified it provisionally with Macro-
brachium faustinum, indicating some of the striking differences. As none of these
authors had large series at their disposal, and as the specimens often were small, no
new taxon was established by them. The more abundant material available now,
even though this is not quite satisfactory either, makes it possible to suggest the
status of the form. The differences of the most extreme specimens of the present
form with the typical M. faustinum are quite striking, but all the differences are of
a relative nature, while intermediate forms are found. As there are indications that
the present form is restricted to a certain kind of habitat (subterranean, often
brackish water), it seems best in my opinion to consider it an ecological subspecies.
More material is needed to make the status of this form entirely clear, as still no
fully adult specimens have been found so far.
The habitat of this subspecies is characterized by the fact that (I) it is dark
(caves, sinkholes, etc.) and (2) the salinity is rather elevated. The Cuban specimens
all were taken in caves. Cueva del Agua de Yara lies at 350 m from the sea and, at
the time of collecting, had water that was slightly brackish, practically fresh; the
salinity is almost certainly quite variable, and may be influenced by the tides.
Cueva de los Panaderos is less than 1 km from the sea and the water has a variable
salinity. The marine cave near Playa Caletone lies close to the sea shore and it
contains strongly brackish water or sea water. The Cueva del Palmero, in which a
single badly damaged specimen was taken, is the only cave with pure fresh water in
which the subspecies was found.
The Green Grotto Cave lies on the north coast of Jamaica with its entrance only
a short distance from the sea; it is separated from the sea by a highway. It lies in a
limestone area, and the major pool is said to be brackish and under the influence of
the tides. The cave system is rather extensive and has several entrances; it is in-
habited by bats, while fishes (supposedly mullet) are found in the water with the
shrimps (information kindly provided by Dr. Anthony J. Provenzano, Miami).
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Sjingod, Cura~ao, was described by J-1ummelinck (1953: 35,45) as a "cave with
narrow entrance, 6 m below plateau", the water of which is "stagnant; permanent
... with tidal movements". The cave is in limestone rock, the bottom is covered with
a clayish substance, the water is clear and colourless, the salinity in 1949 was 3260
mg CIII. The cave, in which there is hardly any light, measures about 20 by 10m,
the depth is about 3 m, it lies 60 m from the sea.
The localities for the subspecies mentioned in the literature all are situated on
the island of Bonaire, Netherlands Antilles, and are the following:
"Playa, 1/4 fathom, corals, small hand-net" (Rathbun, 1919: 324). The exact
situation of this locality is unknown to me, nor do I know the ecological conditions
in which the specimen was found.
"Pos Caranja, in a dim excavation filled with mesohaline water" (Schmitt, 1936:
372). "Pos Caranja, W. Lima, in well, shadow ... in mesohaline water" (Chace &
Holthuis, 1948: 23). Hummelinck (1933: 314, fig. II) figured this locality and
described it as a sinkhole in coral limestone with the "Grundwasserspiegel I - 1,20
m unter der Plateauoberfliiche". The water, as already indicated by Schmitt (1936),
and Chace & Holthuis (1948) is mesohaline; Hummelinck (1953: 42) described it as
being subject to tidal influence. The bottom of the well consists of rock and black
mud with a coating of microscopic algae. The size of the water body is 4.5 x 2 x 1-3
m, it is permanent with stagnant, clear and colourless water.
"Pos di Booi" (Schmitt, 1936: 372) is a sinkhole similar to Pos Caranja and
probably connected with it subterraneously. The salinity of the water was 2940 mg
Cl/l (Hummelinck, 1933: 313,315).
"Pos Calbas, Lima, in well, shadow" (Chace & Holthuis, 1948: 23). This
sinkhole lies, like the previous two, near the west coast of southern Bonaire, S. of
Kralendijk; it is situated somewhat to the N.E. of the Pos Caranja complex.
Hummelinck (1953: 34, 42) described it as a sink hole in coral limestone rock with
the bottom covered by black mud with calcite crystals. The water is stagnant and
permanent, it is clear, colourless and subject to tidal movements. The depth is
about 0.25 to 3 m, the surface of the water body is 10 by 7 m. In 1937 the salinity
was 880 mg Cl/1, in 1948 and 1949 1450-1520 mg CI/I.
All the localities whence the present subspecies has been found seem to share
the characters of darkness and high salinity.
The geographic distribution of the new subspecies is a rather extensive West
Indian one, having been found in Cuba, Jamaica, Cura~ao and Bonaire. The epigean
form of Macrobrachiwn faustinum also has a wide West Indian distribution, and has
frequently been reported from Cuba.
HIPPOLYTIDAE
Barbouria cubensis (Von Martens, 1872)
Barbouria cubensis Botosaneanu & Holthuis, 1970: 131.
"Casimba" near Playa Velazques, Gibara area, Oriente province, Cuba; 10 March
1973, leg. L. Botosaneanu, A. Grana and Jose M. Marrero, no. 41 - 8 specimens ci.
7 - 12 mm.
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The above locality is situated 9 to 10 km west of Gibara, about halfway between
Gibara and Playa Caletone, very close to the road that connects these two places. It
is a small pool in the quarternary coral rock, about 80 m from the sea shore. It is 5
m long, 1.5 m wide, situated in an area with a rich vegetation. Its bottom consists
of sand, mud with an H2S odour, and a number of blocks of madreporarian coral.
The water surface occupies an area of 2 m2. The maximum depth of the water at
the time of collecting was 25 em, but the level is strongly influenced by the tides.
The temperature of the water is 28oC. The water was distinctly brackish. No large
clefts or cracks were visible in the walls of this pool, but it is almost certain that
subterranean passages leading away from it do exist. The "casimba" is well exposed
to the sunshine, but is shady in a few places.
Barbouria was very plentiful in this small pool: more than 300 specimens of
various size were observed in it. The animals were resting on the surface of the
rocks, but when disturbed hid themselves quite rapidly among the stones and about
10 minutes after the first disturbance not a single shrimp could be observed any-
more.
The colour of the animals is rather variable: they may be red, pink, or whitish.
This colour evidently depends on the state of contraction or expansion of the red
chromatophores, as is seen in so many shrimps inhabiting anchialine habitats.
Recently a photograph of Barbouria cubensis was published as pI. 24 of vol. I
(1973) of "Resultats des expeditions biospeologiques cubano-roumaines ~ Cuba";
this plate evidently does not belong to any part of the text of the volume. The
explanation of the plate states that the animal shown originates from a "grieta" in
the province Matanzas; as Dr. Botosaneanu confirmed, this is one of the specimens
from Punta de Guana about 2 km from Matanzas, reported upon by Botosaneanu &
Holthuis (1970).
Since the report by Botosaneanu & Holthuis (1970) was written, the present
species has been found at a second locality outside Cuba, viz., in a pond at the
island of Abaco, Bahama Islands. 1nstead of being an endemic of Cuba, as has been
thought for a long time, the range of the species thus is much wider.
DECAPODA MACRURA REPTANTIA
ASTACIDAE
Procambarus niveus Hobbs & Villalobos, 1963
Cueva del Segundo Cauce, part of Gran Caverna de Santo Tomas, Sierra de los
Organos near the village Quemado Pineda, Pinar del Rio province, Cuba; 12 April
1973, leg. L. Botosaneanu, Domingo Deas and Jose M. Marrero. - 6 males, cl. 17 -
25 mm, and 2 females, cl. 15 and 22 mm.
The Gran Caverno de Santo Tomas is the largest cave of Cuba and even of Latin
America, consisting of a system of galleries situated on various horizontal levels,
one above the other. On the lowest level there is a permanent subterranean stream.
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The next higher level contains the Cueva del Segundo Cauce, which only receives
water from the subterranean stream after heavy rains, when the flooding of the
river makes it possible to reach this higher level. The galleries at still higher levels
are entirely dry. The Cueva del Segundo Cauce is situated at an altitude of about
150 m and is a large, almost straight gallery. A part of it, which bears the name
"Cueva de las Represas", is characterized by that it contains a great number of
permanent pools, the bottom and sides of which consist of rough hardened calca-
reous mud, sometimes covered with a layer of soft mud. The pools are of various
shapes, and their depth varies from 2 - 5 em to 1.5 - 2 m. The temperature of the
water is 20° to 21°C. In the dry season these permanent pools are isolated, sepa-
rated from each other by barriers of calcified mud. But when after heavy rains the
subterranean river penetrates this level of the caves, it forms a connection between
the several pools. The pools hold enough water to last them from one flood to
another; they also receive water coming down through the ceiling as is shown by
the presence of stalactites in these caves.
The crayfish are found in the large to very large pools, sometimes single, some-
times in small groups. There are large and small specimens. Their colouration is
quite variable, except for the eyes which are always black. A count was made of the
crayfishes in this gallery and a total of 50 were noted. The same kind of crayfish
was also observed (but not collected) in a subterranean stream which runs at a
lower level, viz., in the active zone of the cave.
The species has been extensively described and figured by Hobbs & Villalobos
(I963: 342, pis. 4, 5), who obtained their type material likewise from the Cuevas
de Santo Tomas. The species is easily recognizable.
SUMMARY
During the 1973 Cuban Roumanian Biospeological Expedition to Cuba 5 species of
cavernicolous Decapod Crustacea were collected: the Palaemonidae Troglocubanus
gibarensis Chace, T. eigenmanni (Hay) and Macrobrachium faustinum lucifugum
new subspecies. The second of these species now is reported for the first time from
Isla de Pinos. The third form proved to be a new subspecies of Macrobrachium
faustinum (De Saussure), a freshwater shrimp which is widely distributed in the
West Indies. The new subspecies is not only known from Cuba, but also material
from Jamaica, Cura<;ao and Bonaire is reported. A new locality is reported for
Barbouria cubensis (Von Martens). The Astacid Procambarus niveliS Hobbs &
Villalobos was collected near its type locality.
RESUME
Cinq esp~ces de Crustaces Decapodes ont Me recueillies en 1973 a Cuba au cours de
l'expedition biospeologique cubano-roumaine. Trois Palemonides: Troglocubanus
gibarensis Chace, T. eigenmanni (Hay) et Macrobrachillm fallstinum lucifllgum n.
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ssp.; la seconde de ces esp~ces est citee pour Ia premi~re fois de I'Isla de Pinos; Ia
troisi~me forme s'est averee etre une nouvelle sous-esp~ce de Macrobrachium
[austinum, Crevette dulc,;aquicole largement repandue dans les Antilles; la nouvelle
sous-esp~ce n'est pas connue que de Cuba, mais a deja ete rencontree dans du
materiel provenant de la Jamaique, de Curac,;ao et de Bonaire (Antilles neerlan-
daises). L'Hippolytide, Barbouria cubensis (Von Martens) est cite d'une nouvelle
Iocalite. L' Astacide Procambarus niveus Hobbs et Villalobos, a ete capture pr~s de
sa Iocalite type.
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Un Diploure Japygide cavernicole inedit de Corse
Dip/japyx beroni n.sp.
par
J. PAGES*
SUMMARY
A cavernicolous Japygidae Diplura from Corsica,
Dipljapyx beroni n.sp.
Dipljapyx beroni n.sp. has been collected from two caves in Corsica. From its antennae with 31
articles, chaetotaxia of urites and subcoxal organs well-characterized, it appears to be an en-
demic corsican species, situated between D. hUlIlberti Grassi found in the western Alps, and D.
italicus Silv. peculiar to the Italian Peninsula. It is closely related to the first of those two
species. There is no morphologic feature indicating it as a troglophilic species.
Au cours d'une mission entomologique en Corse, Monsieur Ie Docteur P. Beron a
nkolte en 1967 de nombreux exemplaires de Diploures J apygides. J e decris ici une
nouvelle esp~ce de Dipljapyx que j'ai Ie plaisir de dedier a son decouvreur. Elle est
representee par 3 individus recoltes dans 2 grottes de l'ile: la grotte de Grottone,
dans Ie Nord, pr~s de Ponte Leccia et la grotte de Manuel-Ange, dans l'Ouest, pr~s
de Carg~se.
Le reste du materiel, purement endoge, sera etudie dans une note ulterieure.
Dipljapyx beroni, n.sp.
Corse. Grotte de Grottone, I 9 de 14 mm de long (9G); grotte de Manuel-Ange: I d
long de 17 mm, I 9 longue de 16 mm, en mue (9M).
TETE. Vertex. Environ 20 + 20 soies longues ou assez longues; la tache pigmen-
tee tergale est entouree par 6 + 6 de ces soies et en porte I + I autres, longues,
inserees par rapport aux marges anterieures et laterales a peu pr~s a la meme
distance que celle qui les separe; il existe en outre un assez grand nombre de soies
courtes ou tr~s courtes plus ou moins symetriquement disposees.
Antennes de 31 articles assez pileux, avec les deux verticilles habituels de soies
normales et un nombre assez grand de sensilles setiformes; aires pile uses bien nettes
sur les articles II a 14 (d) ou 12 a 14, mais deja decelables a partir de l'article 9 ou
10 et disparaissant apr~s l'article 15 ou 16. 13 trichobothries typiques, a**
mediane ou leg~rement proximale (p= 0,78 et 0,89 pour la 9M, p= I pour la 9G,
0,93 et I pour Ie d). 6 sensilles placoiCIes typiques sur l'article terminal.
*) Laboratoire de Biologic animale et generale, Faculte des Sciences de la Vic, Universite de
Dijon, 6 Bd. Gabriel, 21000 Dijon France
**) ABREVIATIONS. On en trouvera la liste complete dans Pages (1954) et dans Pages et
Schowing (1958), ainsi que la signification des rapports utilises.
244
1
J. PAGES
e
Figs. 1-2. Dipljapyx berolli, n.sp. - I. 9 de la grotte de Manuel-Ange, 4eme article antennaire
droit, face tergale, e = 26811. - 2. -idem-, lobe interne de la maxille droite, face
sternale, e = 8211.
Maxilles. Les 5 lames du lobe interne sont pectinees; la seconde, tres developpee
recouvre, en vue sternale, la troisicme; un processus spiniforme insere au niveau de
la marge frangee de la troisieme lame.
Labium. Le palpe est assez allonge, sa longueur est de 2,5 a 3,5 fois aussi grande
que sa largcur a la base; outre les 2 soies subapicalcs qui egalent de 1,2 a 1,4 fois la
longueur du palpe, on observe 6 autres soies beaucoup plus longues sur la face
anterieure, 2 soies apicales posterieures courtes et I autre, minuscule, au milieu de
la meme face.
THORAX. Prothorax. Les 5 + 5 M typiques, les M5 Ics plus longs, les Miles plus
courts; 4 + 4 soies assez courtes. Meso- et metathorax. Prescutum avec 1 + 1 Met 2
+ 2 soics tres courtes. Scutum: les 5 + 5 M typiques, les M3 plus longs que les M2
qui sont egaux aux M4, plus longs cux-memes que les M5 sensiblcment egaux aux
M I; a noter chez la 9M I'absence du M3 gauche; environ 3-4 + 3-4 soies courtes ou
tres courtes.
Pattes assez longues, les P III atteignant les styles du second urite; peu pileuses
sauf les tarses qui, ou tre 10-12 soies sternales spiniformes disposees sur 2 rangees,
portent environ 8-9 M longs et une quinzaine de soies assez courtes ou courtes; une
forte soie spiniforme a I'apex des tibias, face sternale; griffes assez longues, inegales,
aigues, l'unguiculus allonge, etroit, obtus.
ABDOMEN. Tergite 1. Prescutum avec I + 1M a peu pres aussi longs que les M 1
du metanotum. Scutum avec I + 1 M (M 5) assez longs; les ma et mp sont seuls
presents et tres courts. Tergite 2 avec 3 + 3 M (ma = M, M4, M5), M4 et M5
subegaux et plus longs que les ma; m 1 a m3 obsoletes, mp tres courts. Tergites 3 a 6
avec 5 + 5 M (M] = 0, ma = M), les ma diminuent regulierement de taille d'un
tergite a l'autre, redeviennent des ma typiques au tergite 6 et sont nuls au tergite 7
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qui n'a, de ce fait, que 4 + 4 M (M2 a M 5)' comme d'ailleurs Ie tergite 6; au
maximum les ma sont subegaux aux M2 et M3, eux-memes plus courts que les M4
ou M5; ml a m3 tr~s courts ainsi que les mp; de nombreuses autres soies, minuscu-
les, reparties sans ordre apparent sur tout Ie scutum. Tergite 8 de 1,15 (9M) a 1,29
(9G) fois aussi large que long; 4 + 4 M (M I = 0); mp minuscules; de tr~s nombreux
microcMtes recouvrent tout Ie scutum. Tergite 9 de 3 fois (9M) a 3 fois et demie
(0) aussi large que long; depourvu de M, il est recouvert d'une multitude de soies
minuscules dont certaines dessinent une rangee posterieure assez reguli~re. Tergite
10. A peu pr~s 1,5 fois aussi long que large (0 : 1,5; 9M : 1,57; 9G : I ,52); car~nes
foncees a bords irreguliers, n'atteignant pas les angles anterieurs du tergite et egalant
environ la moitie de la longueur normalement decouverte du tergite. 4 + 4 M que
l'on peut assimiler aux DI, D2, LI et L3 definis chez les Congjapyx (PAGES et
SCHOWING, 1958); 1 + I soies laterales posterieures, assimilables aux L4' Acro-
pyge typique, bien developpe, a angles arrondis.
Angles posterieurs des tergites. Nuls du premier au quatri~me tergite. Au cin-
qui~me, la jonction des bords lateraux avec Ie bord posterieur forme de grands
angles obtus a sommet relativement aigu. Ces angles sont droits au tergite 6, avec
leur sommet leg~rement dirige vers l'arri~re. Au septi~me. tergite ils sont aigus, a
sommet mousse et dirige vers l'arri~re. Ils sont typiques aux tergites 8 et 9.
Longueurs relatives des segments 7 a 10: 34 - 60 - 20 - 100 chez Ie 0; 36 - 60
- 23 - 100 chez la 9M; 39 - 58 - 22 - 100 chez la 9G. Les differences que l'on
peut relever entre les 2 individus de la grotte Manuel-Ange ne peuvent pas etre
considerees comme un caract~re sexuel secondaire, mais comme des erreurs inevi-
tables sur les mesures, dues :l l'ecrasement plus ou moins important subi par l'ani-
mal lors du montage en preparation; on se rappellera aussi ici que la 9M Ctait en
mue, ce qui peut fausser en partie les resultats.
Sternite 1. Prescutum avec 3 + 3 M assez longs et 3-4 + 3-4 soies tr~s courtes.
Scutum: au plus 14 + 14 M, dont 12 + 12M typiques (A 1 aA5, B2 nuls, CI a C3)
et 2 + 2 supplementaires situes a peu pr~s a egale distance de B3, B4, C2 et C4; il
n'y a qu'une paire de ces M supplementaires chez Ie 0 et la 9G; de tr~s nombreuses
soies reparties sur toute la surface du sclerite, plus densement dans les angles poste-
rieurs et au niveau des C, ou une quinzaine d'entre-elles, un peu plus longues que les
autres et a embase circulaire caracteristique, dessinent une rangee assez reguli~re
immediatement en avant des organes subcoxaux lateraux.
Ceux-ci sont peu saillants et occupent environ Ie quart de la largeur interstylaire.
Chez Ie 0 la rangee anterieure, abnlgee, compte 8 soies glandulaires a droite et 6 a
gauche, valant en moyenne les 48/100 de la longueur du style I (stl); la rangee
posterieure compte 42 soies a droite et 47 a gauche, une dizaine d'entre elles
egalent les 130/ I00 du st 1, une douzaine d'autres en valant les 80/ I00, les restantes
les 50/100. Chez la 9M la rangee anterieure, abregee, compte 10 soies glandulaires a
droite et 8 a gauche, egalant les 29/1 00 du stl; il y a 34 soies glandulaires a la
rangee posterieure de chaque organe, 5-6 d'entre elles valent en moyenne les 76/100
du stl' une dizaine en egalent les 54/1 00, les restantes, les 39/1 00. Chez la 9G il y a
17 soies a droite et 16 a gauche dans la rangee abregee, valant les 30/ I00 du stl; la
rangee posterieure compte 32 soies a droite et 30 a gauche, 7-8 d'entre elles egalent
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Figs. 3-6. Dipljapyx berolli, n.sp. - 3. « de la grotte de Manuel-Ange, urotergites 7 a 10 et les
eerques, e = 60011. - 4. -idem-, J110itie droite de l'urosternite I, e = 39011. - 5. «
de la grotte de Grottonc, detail de l'organc subeoxal lateral droit, c = 24011. - 6.
-idem-, J110itie gauche de I'urostcrnite 3, c = 39011.
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les 81/1 00 du stl, 10-12 les 45/1 00, les restantes les 39/ I 00. Les soies sensorielles
sont au nombre d'une quarantaine chez les individus de la grotte de Manuel-Ange
(d: 39 et 42; ?M: 42 et 44) et egalent en moyenne les 25/1 00 du stl chez Ie d et les
17/1 00 chez la ?M; la ?G en poss~de 27 a droite et 26 a gauche, valant en moyenne
les 12/1 00 du stl'
Organe glandulaire median comportant une vingtaine de cupules glandulaires
chez Ie d et la ?M et une trentaine chez la ?G.
Sternites 2 a 7 avec typiquement 16 + 16 M differencies au plus: A I a A 7, A6
etant les plus petits et les A 3 ]es p~us longs; les B4 sont nuls; les C], C3, C6, C7 et
C9 seuls sont des M; on notera sur la figure 6 la tendance qu'ont les A 5 a se placer
sur la meme ligne que les A4 et A 6.
Styles assez peu allonges, arrondis au sommet; stJlst7 = 0,25, S]/s7 = 0,60;
S I /st I = 0,35; S I /st7 = 0,23; ces valeurs ne son t que des moyennes qui peuven t
varier assez largement, meme chez un individu donne.
La papille genitalc d n'a pu eire convenablement observee; elle se rapproche
beaucoup de ce que j'ai decrit chez Diplj. fagniezi (PAGES, 1952). Papille genitale?
typique avec de lOa ]4 soies "glandulaires" de chaque cote de la base et 2-3 autres
sur chacun des lobes de la valve inferieure.
CERQUES. Dc 2, 5 a 2,75 fois aussi longs que larges a leur base chez Ie d et la
?M, alors que chez la ?G, la longueur n'egaie que 2,33 fois cette largeur. Chez les ?
leur longueur n'atteint pas celie de la partie normalement decouverte du tergite 10
(0,79-0,93) alors que chez Ie delle lui est leg~rement superieure (1,06).
Ccrque droit anne d'une forte dent triangulaire nettement premediane, rd = 0,40
(d) a 0,53 (?G); marge predentale leg~rement concave, pourvue de 1/3 tubercules,
Ie superieur, grand, arrondi, les inferieurs beaucoup plus petits, Ie distal aigu, les
autres arrondis; marge postdentale peu concave, portant une vingtaine de denticules
arrondis, disparaissant graduellement de la dent a l'apex du cerque.
Ccrquc gauche a dent aigue, un peu plus nettement premediane chez Ie d (rg =
0,82) que chez les ? (?M: 0,89; ?G: 0,98); 5/7 a 6/9 tubercules arrondis, regulihe-
ment espaces sur la marge predentale concave; marge postdentale lisse, a concavite a
peine indiquee.
La chetotaxie des cerques comprend Ie M lateral anterieur et 8-9 soies longues
ou assez longues ainsi que de tr~s nombreuses soies tr~s courtes.
AFFINITES. Cette esp~ce cst bien caracterisee par ses antennes de 3] articles, sa
chetotaxie tergale, l'al1ure et l'annature de ses cerques. Elle cst affine avec les 2
autres esp~ces de Dipljapyx communes dans cette partie de la region mediterraneen-
ne: D. humbcrti (Grassi) de France et D. italicus (Silvestri) d'ltalie. Si ses antennes
en font un intermcdiaire parfait entre ces 2 esp~ces, sa chetotaxie tergale, ses
organes subcoxaux lateraux, ses cerques montrent un melange de caractcristiques
propres a l'une ou l'autre esp~ce voisine, avec cependant une nette tendance dans la
direction de D. hUlIlbcrti.
On notera aussi que les 3 exemplaires etudies ne forment pas un ensemble
parfaitement homog~ne: la ? de la grotte de Grottone s'ecarte par bien des details
des exemplaires de la grotte Manuel-Ange et en particulier par ses organes sub-
coxaux lateraux dont la rangee antcrieure abregee est pourvue d'un nombre de soies
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glandulaires qui n'est depasse que par celui presente par D. nexus Silv., de la
"Grotta Spadoni", pr~s de Fabiano (Spezia). II est possible de supposer que 2
formes de Dipljapyx, tr~s etroitement apparentees, peuvent se rencontrer en Corse,
maistrop peu d'exemplaires sont connus pour qu'il soit possible de les separer
nominativement a !'heure actuelle; si de nouvelles recoltes, et mieux, des elevages,
confirmaient l'existence de 2 formes distinctes, iI faudrait considerer comme des D.
beroni typiques ceux presentant les caract~res du couple recolte dans la grotte
Manuel-Ange et placer la <;> de la grotte de Grottone dans un nouveau taxon.
RESUME
Dipljapyx beroni n.sp. a ete recolte dans 2 grottes de Corse. Bien caracterise par ses
antennes de 31 articles, sa chetotaxie tergale des urites et ses organes subcoxaux, iI
apparail comme un endemique corse, intermediaire entre D. humberti Grassi,
propre aux regions situees a !'Ouest des Alpes et D. italicus SiIv. particulier a la
peninsule italienne. Ses affinites sont plutot avec la premi~re de ces deux esp~ces.
Aucun caract~re morphologique ne permet de Ie considerer comme un troglophile.
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Free Amino Acids in a Cave Beetle Dar/ingtonea kentuckensis
Valentine (Coleoptera: Carabidae)
by
R. J. SPERKA *
INTRODUCTION
There have been few studies investigating the physiology and biochemistry of ter-
restrial invertebrate troglobites. This is primarily because of difficulty in rearing,
unavailability of specimens and small organism size. The cave beetle, Darlingtonea
kentuckensis Valentine, is readily available from caves along the Cumberland Pia.
teau in Kentucky. Because of its availability and since insects are noted for a high
concentration of amino acids in their hemolymph this beetle was chosen for the
analysis of its free amino acids. Dietary habits and pigmentation can be discussed in
relation to the presence or absence of specific amino acids.
MATERIALS AND METHODS
Specimens
Specimens of D. kentuckensis were collected from Sloans Valley Cave, Pulaski
County, Kentucky. Beetles were placed in small vials filled with silt and kept cool
during transportation. In the laboratory the vials were emptied into a petri dish
which was then flooded with carbon dioxide. The anesthetized beetles were identi-
fied and sexed. Individual beetles were kept at l3oC. in plastic petri dishes con-
taining a base of 50% charcoal-50% plaster of Paris covered with a fine layer of cave
silt. The substrate was kept moist with the periodic addition of distilled water.
Groups of petri dishes were stored in covered plastic boxes with distilled water in
the bottom to .maintain a saturated atmosphere. Each beetle was fed three to four
Drosophila melanogaster larvae per week.
Preparation of Samples
In experiments I to 4 the beetles were used directly; in experiments 5 and 6 beetles
were first killed by placing one beetle in each test tube and heating the tube for 10
minutes in a boiling water bath. Two drops of distilled water saturated with phe-
nylthiourea were added to each tube; the beetle was crushed with a glass stirring
rod. The homogenate was allowed to stand for a few minutes and the entire super-
nate was spotted on a chromatography plate.
*) Biological Sciences, University of Kentucky, Lexington Kentucky, U.S.A. 40506
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Preparation of Plates and Standards
Thin-layer chromatography plates (20 em x 20 em) were prepared with a 250
micrometer layer of Silica Gel G (Stahl, 1965).
Standards were applied at the following concentrations: 10 micrograms each of
cystine and methionine; 25 micrograms each of alanine and tyrosine; 50 micro-
grams each of {3-alanine, a-amino-butyric acid, arginine, aspartic acid, glutamic acid,
glycine, histidine, hydroxyproline, isoleucine, leucine, lysine, phenylalanine, pro-
line, serine, threonine, tryptophan and valine.
Development and Detection
Solvent system I of chloroform-methanol-17% ammonia solution (40:40: 20 v/v/v)
took about 75 minutes to travel a 15 em distance. The plate was air-dried and then
developed in solvent system 2 composed of n-butanol-glacial acetic acid-water
(60:20:20 v/v/v). Development time was about 150 minutes for a 15 em distance.
Plates were sprayed with ninhydrin (Stahl, 1965) and heated for 30 minutes at
550C. The spots were marked with a dissecting needle and numbered immediately
upon being removed from the oven. After 30 minutes the plates were checked again
and any additional spots which had appeared were marked and numbered.
RESULTS
The results are given in Table I. The identified spots were present when the plates
were removed from the oven, while unidentified spots # 15 to 21 appeared within
the next 30 minutes. All spots appeared less intense than the standards; indicating
that the concentration of amino acids per beetle is lower than the amounts listed
for the standards.
Thirteen free amino acids were identified from D. kentuckensis. The amino acid
present as the largest spot was lysine. Histidine, proline, glumatic acid, serine,
alanine, valine, and isoleucine and/or leucine, were present as moderate spots.
Glycine, threonine, tyrosine, tryptophan and phenylalanine were present as small
spots. {3-Alanine, a-amino-butyric acid, arginine, aspartic acid, cystine, hydroxy-
proline and methionine were not detected.
Cystine may have been present as unidentified spot # 18; however, iden-
tification was not positive. Arginine which has a low limit of detection (0.06
micrograms) was absent. It is unlikely that lysine and arginine did not separate in
the experimental runs, since separation was obtained with the standards. It is possi-
ble that these basic amino acids were bound to an inorganic ion (Wyatt, 1961).
Histidine is very effective in forming complexes with divalent metals; this may
account for its variable R[ observed in solvent system I. The identity of unidenti-
fied spots # 15 to 21 is unknown. Suspect compounds include modified amino
acids, compounds in the urea cycle, small peptides and amino sugars (Wigglesworth,
1965; Wyatt, 1961; Patton, 1963; Chen, 1971).
The length of time after feeding, sex and treatment (Table 2) did not affect the
results. In the laboratory D. kentuckensis can be kept up to two months without
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Table 1. Separation of Ninhydrin Positive Compounds from Darlingtonea
kentuckensis
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Experiment Numbera
Compound
2 3 4 5 6
Rf in solvent systemb
2
Alanine (0.05)c
,a-Alanine (0.06)
ex-Amino-butyric acid
Arginine (0.06)
Aspartic acid (0.2)
Cystine
Glutamic acid (0.4)
Glycine (0.006)
Histidine (0.5)
Hydroxyproline (0.1 )
Isoleucine
and/or Leucine
Lysine (0.03)
Methionine (0.4)
Phenylalanine (0.2)
Phenylthiourea?
Proline (0.5)
Serine (0.1)
Threonine (0.1)
Tryptophan (0.5)
Tyrosine (0.1)
Unknown # 15
Unknown # 16
Unknown # 17
Unknown # 18
Unknown # 19
Unknown # 20
Unknown # 21
Valine (0.2)
+
++
+
++
++
+++
+
+
++
++
+
+
+
+
+
++
+
++
+
++
+
+++
+
+
++
++
+
+
+
+
+
+
+
++
++ ++
++ ++
+ +
+++ ++
+ +
+++ +++
+ +
+ +
++ ++
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+
+
+
+
+
+
+
+
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+++
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++
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+
0.39 I 0.06
0.17
0.17
0.12
0.23
0.40
0.27 I 0.04
0.32 I 0.03
0.42 I 0.06
0.27
0.60 I 0.04
0.11 I 0.0 I
0.61
0.68 I 0.06
0.91 IO.05
0.32 I 0.04
0.38 I 0.06
0.45 :1-\.' 06
0.61 I 0.04
0.47 I 0.06
0.25 I 0.04
0.29 I 0.05
0.57 I 0.03
0.42 I 0.07
0.44 I 0.08
0.43
0.20
0.51 I 0.04
0.30 I 0.02
0.29
0.29
0.15
0.28
0.16
0.31 IO.02
0.27 I 0.02
0.10 I 0.01
0.17
0.46 I 0.02
0.09 I 0.01
0.42
0.48 I 0.02
0.56 I 0.04
0.22 I 0.02
0.24 I 0.02
0.28 I 0.02
0.51 IO.03
0.46 I 0.02
0.20 I 0.02
0.14IO.02
0.16IO.OI
0.18 I 0.01
0.34 I 0.02
0.69
0.13
0.39 I 0.02
a Symbols refer to intensity of spot (+++ = strong, ++ = medium, + = weak, - = absent)
b Numbers indicate solvent system used for chromatography. Rf values are one standard deviation
of the mean.
c Limit of detection in micrograms (Stahl, 1965).
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feeding. The food is stored in the crop and is passed into the midgut at a slow rate
(Sperka, unpublished data). Animals starved for two weeks could have a food
reserve in their crop. Any free amino acids present in the crop were included in the
analysis.
Table 2. History of Specimens before Homogenization
Experiment Sex Time after Treatmentfeeding
1 M 2 weeks none
2 F 2 weeks none
3 M 3 days none
4 F 3 days none
5 M 3 days 10 min. at 1000 C
6 F 3 days 10 min. at 1000 C
DISCUSSION
Although essential amino acids are not known for D. kentuckensis, insects generally
require the same ten essential amino acids as mammals (Gilmour, 1965). All of
these were detected except for arginine and methionine.
The absence of a-amino-butyric acid and hydroxyproline in D. kentuckensis
may be explained by its natural diet. In nature D. kentuckensis is a carnivore
feeding on the eggs and young of another carnivore, Hadenoecus subterraneus.
These feeding habits prevent it from obtaining a-amino-butyric acid and hydroxy-
proline directly from plant material. a-Amino-butyric acid can also be formed by
the degradation of methionine (Gilmour, 1965). The pathway for the biosynthesis
of a-amino-butyric acid from methionine may exist in D. kentuckensis; however,
methionine was not detected. In the honey bee, Apis melli/era, the occurrence of
hydroxyproline in the hemolymph is believed to be from the free hydroxyproline
in ingested pollen (Pratt, 1950). The biosynthesis of hydroxyproline from proline
has been reported in the chironomid midge, Acricotopus lucidus (Chen, 1971). The
pathway for the biosynthesis of hydroxyproline from proline appears to be absent
in D. kentuckensis.
In D. kentuckensis the sc1erotization and darkening of the cutic1e is a very slow
process taking approximately three months to reach normal hardness and pigmenta-
tion (Marsh, 1969). Recent work has indicated that ~-alanine is involved in the
normal process of sc1erotization in the fruit fly, Drosophila melanogaster and the
fleshfly, Sarcophaga bullata (Hodgetts, 1972; Bodnaryk, 1971). In Drosophila those
mutants which failed to sc1erotize their pupal cases were found to have a defective
~-alanine metabolism (Hodgetts, 1972). However, those mutants have a darker
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cuticle than the wild type, suggesting that when sclerotization is retarded there are
more sites available for the darkening reaction. Ross and Monroe (1972) have
shown that aspartic acid and uracil are the precursors of {3--alanine in the housefly,
Musca domestica; however, aspartic acid was not detected in D. kentuckensis. Since
the cuticle does undergo hardening over a relatively long period of time the path-
way for the synthesis of {3-alanine may not be entirely blocked.
Marsh (1969) has suggested that tile darkening of the cuticle with age is due to
the deposition of pterines. Most pteridines are colorless and xanthopterin (yellow)
and erythropterin (red) are possible suspects for the gradual change in pigmenta-
tion. Pteridines have been found but that they are totally responsible for the color
change seems unlikely, since the cuticle retains pigment after extraction with hot
methanol (Sperka, unpublished data). This pigment is probably melanins derived
from tyrosine.
The long time required for the darkening of the cuticle of D. kentuckensis
suggests that the conversion of tyrosine to melanin proceeds at a very slow rate.
This may be the result of a defective or very low level of the enzyme polypheno-
loxidase. Observations that hemolymph and cell fragments in a capillary tube ex-
posed to air at a high relative humidity do not darken over a period of two weeks
further suggests that polyphenoloxidase is defective (Sperka, unpublished data).
Tyrosine was present in the homogenate; this suggests that the abnormal pigmenta-
tion in this troglobitic insect is due to a defect in the enzymatic conversion to
melanin.
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SUMMARY
Free amino acids of Darlingtonea kentuckensis were investigated by two-dimen-
sional, thin-layer chromatography on Silica Gel G. Thirteen amino acids which
could be identified (alanine, glutamic acid, glycine, histidine, isoleucine and/or
leucine, lysine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine and
valine) and seven unidentified ninhydrin-positive spots were found. {3-Alanine, Q-
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amino-butyric acid, arginine, aspartic acid, cystine, hydroxyproline and methionine
were not detected.
No difference was observed in the free amino acids with respect to sex of beetle,
time after feeding and method of sample preparation.
RESUME
Les acides amines libres du Coleopthe troglobie Darlingtonea kentuckensis ont ete
recherches par chromatographie a deux dimensions sur couche mince de gel de silise
G. Treize amino-acides ont pu etre identifies (alanine, acide glutamique, glycine,
histidine isoleucine et/ou leucine, lysine, phenylalanine, proline, serine, threonine,
tryptophane, tyrosine et valine), mais sept taches positives a la ninhydrine n'ont pu
l'etre. La {3-alanine, l'acide a-aminobutyrique, ('arginine, l'acide aspartique, la
cystine, I'hydroxyproline et la methionine n'ont pas ete deceles.
Dans les acides amines libres, on n'a pas observe de difference relative au sexe du
Coleopt~re, au temps ecoule depuis la prise de nourriture et a la technique de
preparation de l'echantillon.
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Size and Growth of the Eyes of the Troglobitic
Salamander Typhlotriton spelaeus
by
Joseph C. BESHARSE* ** and Ronald A. BRANDON*
The eyes of troglobitic urodeles are reduced in size compared to their epigean
relatives (reviewed by Brandon, 197Ia), but in no case is a thorough analysis of
growth and variation in size available. Measurements of the eyes of Eurycea triden-
tifera (Mitchell and Reddell, 1965) and Haideotriton wallacei (Brandon, 1968)
indicate that one parameter of eye reduction of these animals is considerable indi-
vidual variation and bilateral asymmetry. The significance of these observations is
not clear, however, since in no case has it been determined whether or not such
variation reflects genotypic differences. The inherent difficulties in genetic analysis
among urodele amphibians preclude a quick answer to this question.
Typhlotriton spelaeus is the only troglobitic urodele that attains sexual maturity
after metamorphosis; the others are paedogenetic (Brandon, 1966; 1971 a). In addi-
tion, T. spelaeus larvae have functional eyes that usually degenerate after meta-
morphosis (Eigenmann and Denny, 1900; Stone, 1964; Besharse, 1972). These
observations show that the minimal genotype necessary for the development of
functional eyes is present in T. spelaeus and that such genetic factors affecting
degeneration as may be discovered must have their effect on a terminal develop-
mental stage. We have suggested (Besharse, 1972; Besharse and Brandon, in prepara-
tion) that structural degeneration of the eyes of T. spelaeus results from generalized
cessation of eye growth and maintenance. Our observations on eye size and its
variation are compatible with that hypothesis.
In the present report we analyze growth and variation in size of T. spelaeus eyes
compared to those of the more visually oriented species Eurycea ludfuga. Eyes of
larval T. spelaeus are smaller than those of E. ludfuga at the beginning of the larval
growth period but, in most cases, increase in size at a rate (relative to body size)
comparable to those of E. ludfuga during larval life. Postmetamorphic cessation of
eye growth in T. spelaeus, during the time when the eyes are degenerating structur-
ally, is accompanied by increased individual variation and bilateral asymmetry of
eye size.
*) Department of Zoology, Southern Illinois University, Carbondale, Illinois 62901
***) Present address: Department of Biology, Old Dominion University, Norfolk, Virginia
23508
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MATERIALS AND METHODS
Gross morphological examinations and measurements were made on 168 T.
spelaeus and ISS E. lucijilga, all from Shannon, Pulaski, and Ripley cos., Missouri,
now in the Zoological Research Museum of Southern Illinois University at Carbon-
dale. These animals were killed in Chloretone, fixed in 10% formalin, and preserved
in 65% ethyl alcohol. Most of the postmetamorphic sample of T. spelaeus came
from Wet Cave, Shannon Co., Mo.; additional data are available on this sample
(Brandon, 197 I b).
The skin immediately above the eye was cut with iridectomy scissors and re-
flected laterally and posteriorly, exposing the dorsal surface of the eyeball. Orbital
connective tissue was separated and the greatest diameter of the eyeball was mea-
sured (perpendicular to the visual axis) with a calibrated occular micrometer in a
binocular microscope at 30 X. Snout-vent length of each animal was recorded; all
lengths given were measured from the snout to the posterior end of the vent.
Gonads of all post metamorphic T. spelaells were examined so that variation in
eye size could be related to sex and postmetamorphic age. Females were considered
immature if the oviduct was thin, uncoiled, and lay dorsal to an ovary containing
small « 1.0 mm diameter), yolkless ova. Females with large (1.5 to 3.0 mm
diameter), yolked ovarian ova and hypertrophied, coiled oviducts, and those with
small ovarian ova « 1.5 mm) and moderately enlarged, laterally displaced oviducts
were considered mature. All postmetamorphic male T. spelaells examined were
sexually mature. Male T. spelaeus have a multiple testis; for each individual the
number of testis lobes was counted. In many other salamanders that have a multiple
testis (Humphrey, 1922, 1926; Organ, 1961) the number of lobes reflects the
number of previous breeding years with a yearly change in testis morphology and
an increase of one in number of lobes every other year. Since the annual testicular
cycle of T. spelaeus resembles that of other salamanders (Brandon, 1971 b), a
similar relationship between age and testis lobation probably exists in T. spelaeus
and the number of testis lobes reflects the relative postmetamorphic age of males;
males with three lobes are older than those with one or two.
In analyzing the relationship of eye diameter to body length, use was made of
the allometric equation, Y = bXO', which yields a straight line when plotted on
double logarithmic coordinates. The value of b is the Y-intercept (value ofY when
X = 1) and 0' represents the ratio of the geometric rates of increase of Y and X. The
equation was fitted by least squares, using a Hewlett-Packard Calculator (91 OOB),
yielding estimates of b, 0', and the correlation coefficient (r). The standard error of
the estimate of 0' (SO') was calculated (see Brody, 1945, p. 398). For comparison of
relative dispersion about mean eye diameter in the two species, coefficients of
variation (V) along with 95% confidence limits were calculated (Simpson, Roe and
Lewontin, 1960).
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RESULTS
The eyes of larval E. ludfuga were about two to three times as large as those of T.
spelaeus of comparable size. In both species eyes were relatively larger in small
larvae, indicating a negative allometric relationship of eye to body size. Comparison
of allometric coefficients (Table I) of larvae shows 1) that allometric coefficients
for larval T. spelaeus are variable from one locality to another, 2) that two Pulaski
Co. populations have lower coefficients and one has a higher coefficient than E.
lucifuga, and 3) that the coefficient for larvae from Wet Cave is considerably lower
than those for either larval T. spelaeus from Pulaski Co. or for larval E. lucifuga.
The lower coefficient for the Wet Cave population reflects the smaller eye size of
large larvae in these animals. The similarity of allometric coefficients in four of five
populations of T. spelaeus to that of E. lucifuga indicates that in these populations
small eye size results primarily from formation of a small eye rudiment at the
beginning of the larval growth period. Decreased relative growth of the eye contrib-
utes further to small eye size in the Wet Cave population of T. spelaeus (see Fig. I),
and perhaps also in the Bat Cave and Bruce Cave populations.
In E. ludfuga the allometric coefficients (ex) were lower in postmetamorphic
animals than in larvae (Fig. I; Table I) suggesting a slight decrease in relative
growth of the eye after metamorphosis. In contrast, postmetamorphic T. spelaeus
(sample from Wet Cave) deviated from the simple allometric relationship of eye
diameter to body length established in larvae, and this deviation was accompanied
by increased variability of eye size (Fig. I). Observations on a small sample of
postmetamorphic T. spelaeus from Pulaski Co. suggest that the same is true of these
animals. Three factors appear to increase variability: 1) postmetamorphic cessation
of eye growth and reduction of body growth (Table 2), 2) wide range of variability
of body size at metamorphosis, and 3) postmetamorphic changes in eye shape.
I. Body and eye growth are slight in postmetamorphic T. spelaeus. Among male
T. spelaeus with one to three testis lobes there was a slight but insignificant increase
in body size and no significant increase in eye size (Table 2). Mature females were
slightly larger than immature females, but eye size did not differ significantly.
Because of the restriction of postmetamorphic growth and attainment of sexual
maturity soon after metamorphosis, size at metamorphosis and size at sexual
maturity are about the same.
2. In T. spelaeus there is a wide range of body sizes at metamorphosis. E.
ludfuga and T. spelaeus differ in size at metamorphosis and in the extent of
postmetamorphic increase in body size (Fig. I; see also Brandon, 1966, 1970;
Bishop, 1943). E. luciftlga transforms at a snout-vent length of 30-35 mm and may
double in length during postmetamorphic growth; throughout this time its eyes
increase in size at a regular rate. In contrast, there is broad overlap of body sizes of
larval (13-54 mm) and postmetamorphic (38-57 mm) T. spelaeus, both between
populations and within populations. Since metamorphosis may take place over a
broad range of body sizes, and since their eyes do not increase in size after meta-
morphosis (Table 2), eye size in postmetamorphic T. spelaeus is morc variable than
in larvae.
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Fig. 1. Double logarithmic plot of eye diameter against body length for samples of Typhlotriton
spelaeus and Eurycea lucifuga from Wet Cave, Shannon Co., Missouri showing a lowered
regression slope for T. spelaeus larvae and a deviation among postmetamorphic T.
spelaeus from the relationship established in larvae. A. E. lucifuga, 32 larval and 55
transformed. B. T. spelaeus, 18 larval and 43 transformed. Both eyes plotted. Duplicate
data points omitted. Open circles, larvae; closed circles, postmetamorphic animals. Solid
lines, regression slope for larvae. Broken line, regression slope for postmetamorphic E.
lucifuga.
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Table 1. Allometric coefficients in larval and postmetamorphic Eurycea lucifuga
and Typhlotriton spelaeus. All localities are in Missouri. Symbols are as
follows: N, number of eyes; b, Y-intercept; a, allometric coefficient;
Sa, standard error of estimate of a; r, correlation coefficient.
SAMPLE
Eurycea lucifuga
Wet Cave
Shannon Co.
N
64
b a Sa r
0.155 0.756 0.040 0.986
LARVAE
TRANS-
FORMED
Typhlotriton spelaeus
Wet Cave
Shannon Co.
Bat Cave
Pulaski Co.
Bruce Cave
Pulaski Co.
Tunnel Cave
Pulaski Co.
Pikes Peak Cave
Pulaski Co.
Eurycea lucifuga
Wet Cave
Shannon Co.
Lewis Cave
Ripley Co.
Typhlotriton spelaeus
Wet Cave
Shannon Co.
36
20
14
28
16
110
134
86
0.203 0.403 0.136 0.792
0.1120.6380.0760.931
0.120 0.605 0.035 0.991
0.062 0.775 0.058 0.850
0.042 0.899 0.060 0.927
0.201 0.688 0.025 0.977
0.292 0.595 0.033 0.926
0.0890.5800.1110.3481
1 Not significantly different from zero.
Table 2. Comparison of body size and eye size in samples of male and female
Typhlotriton spelaeus of varying relative age showing that postmetamorphic
growth is restricted. Animals from Wet Cave Shannon Co., Missouri.
BODY LENGTH (mm) EYE DIAMETER (mm)
Animals N X:t 95%1 X:t 95%1
Males2
I 6 44.2 :t 4.4 0.878 :t 0.123
2 19 46.8:t 1.0 0.901 :t 0.037
3 18 47.3:t 1.5 0.867 :t 0.044
Females
Immature 20 42.8:t1.6 0.808 :t 0.042
Mature 37 45.5:t0.9 0.835 :t 0.028
1 Mean plus or minus 95% confidence limit.
2 Number of testis lobes given.
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Fig. 2. Histograms showing greater frequency of bilateral asymmetry of eyes of Typhlotritoll
spe/aeus compared to Ellrycea llicifliga. A. 87 T. spelaells from Shannon and Pulaski
cos., Missouri. B. 154 E. lucifllga from Shannon and Ripley cos., Missouri. Shaded areas
represent postmetamorphic animals; clear areas represent larvae. Except for zero,
deviation interval is five percent.
3. Actually, larval T. spelaeus eyes measured larger than those of postmeta-
morphic animals of the same size (Fig. I) suggesting reduction of eye size after
metamorphosis. However, eyes changed shape during early metamorphosis be-
coming more spherical (Besharse, 1972; Besharse and Brandon, in preparation).
These shape changes were quite variable even bilaterally and, consequently, contrib-
uted to increased variability and bilateral asymmetry of eye size, and perhaps to the
apparent postmetamorphic decrease in eye size.
Bilateral asymmetry of eye size was greater in T. spelaeus than in E. ludfuga
(Fig. 2), particularly in postmetamorphic animals. Sixteen percent of all T. spelaeus
(Fig. 2A) showed deviations greater than five percent, whereas no E. lucifuga
deviated more than five percent; most deviations in E. llicifliga were less than two
percent. In both T. spelaelis and E. ludfliga, the frequency of deviation was greater
in post-metamorphic animals than in larvae (Fig. 2), indicating that asymmetry
usually develops after metamorphosis.
Individual variability of eye size in postmetamorphic T. spelaelis, expressed as
relative dispersion about mean eye size, was significantly greater than in E. llidfliga
(Table 3). Values of V were low in E. ludfliga, and were higher in males than in
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females. In T. spelaeus, values of V were two to three times higher than in E.
lucifuga, and males did not differ greatly from females. Male and female T. spelaeus
did differ, however, in mean eye size (Table 3).
Table 3. Coefficients of variation (V) for measurements of eye diameter showing
that variation in adult Typhlotriton spelaeus is greater than in Eurycea
lucifuga. All animals from Wet Cave, Shannon Co., Missouri.
SAMPLE N x V:t 95%
Eurycea lucifuga
59-65 mm
males
females
Typhlotriton spelaeus
males
females
28 3.40 3.20:t 0.84
28 3.41 1.60 :t 0.42
22 0.90 6.21 :t 1.84
14 0.83 8.86 :t 3.28
1 Coefficient of variation plus or minus 95% confidence limit.
DISCUSSION
In larval T. spelaeus eyes grow by negative allometry, but in postmetamorphic T.
spelaeus cessation of eye growth is accompanied by increased individual variability
and bilateral asymmetry of eye size. These findings along with the observation that
eyes ordinarily degenerate structurally after metamorphosis (Eigenmann and
Denny, 1900; Stone, 1964; Besharse, 1972; Besharse and Brandon, in preparation)
are consistent with the hypothesis (Besharse and Brandon, in preparation) that
postembryonic eye degeneration in T. spelaeus results from a generalized cessation
of eye growth and maintenance.
Negative allometry in itself contributes little to reduction of eye size in T.
spelaeus. In contrast to the situation found in anurans (deJongh, 1967) and fish
(Martin, 1949; Heuts, 1951, 1953) negative allometry of eye size appears to be
common among urodeles (Twitty and Schwind, 1931; Twitty and Elliot, 1934;
Huxley, 1932). In larval T. spelaeus, allometric coefficients for four of five popula-
tions are comparable to that of E. lucifuga, although eyes are only about one half as
large as those of E. lucifuga of comparable size. Thus, the small eye size in T.
spelaeus results primarily from formation of a small eye rudiment prior to the larval
period. Reduced relative growth of eyes contributes further to smaller relative eye
size particularly in the Wet Cave population.
Larval and postmetamorphic T. spelaeus from caves in Pulaski Co. have larger
eyes (both absolute and relative to body size) and attain larger body sizes than
those from Shannon Co.; differences which are reflected in allometric coefficients
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for larval eyes. These populational differences may result from differences in
absolute growth which in turn may be related to local differences in the abundance
of food. It was concluded previously that food is scarce in Wet Cave (Brandon,
1971 b), and subsequent observations support that conclusion. All of the caves
sampled in Pulaski Co. appear to have a greater abundance of food appropriate for
salamander larvae as evidenced by large amounts of organic debris, bat guano, and
large populations of aquatic crustaceans. It is thus possible that smaller body size
and smaller relative size of eyes among Wet Cave animals results from nutritional
factors.
Although eyes of larval T. spelaeus are somewhat more variable than those of
larval E lucifuga, a dramatic increase in variability occurs after metamorphosis,
during which time the eyes are degenerating (Besharse, 1972; Besharse and Bran-
don, in preparation). It appears that multiple factors associated with body growth
and eye degeneration contribute to increased variation. Thus, cessation of growth
and maintenance of eyes, variation in body size and thus eye size at metamorphosis,
and variable shape changes all have effects. The extent to which this variability
reflects intra-populational genetic differences remains uncertain.
However, three observations suggest that a significant fraction of the observed
variability reflects phenotypic differences. First, genetic modifications controlling
eye development are limited inasmuch as development of functional eyes is charac-
teristic of larvae. Second, bilateral asymmetry which reflects phenotypic variation is
extensive only after metamorphosis. Third, eye degeneration and to a lesser extent
eye size are influenced by light and darkness (Besharse, 1972). In addition, an
influence of food supply on eye and body growth is possible.
The consistency with which eyes develop in larvae and degenerate after meta-
morphosis (Eigenmann and Denny, 1900; Stone, 1964; Besharse, 1972; Besharse
and Brandon, in preparation) points strongly toward the view that differential
selective pressures act on larvae and adults. Of the troglobitic urodeles, T. spelaeus
is uniquely adapted to utilize a wide segment of the cave biotope, including aquatic,
terrestrial, light, and dark zones. Larvae are often found outside of caves and in
entranceways, where they can utilize food sources not available to adults. Dispersal
of larvae by way of epigean streams may be important to the species. Adults,
however, appear to be restricted to the dark zones of caves. The selective advantage
gained by degeneration of eyes after metamorphosis remains elusive. The classical
argument of energy economy (see Barr, 1968), as it pertains to eye development, is
inapplicable since eyes do develop and become functional in larvae. Eye degenera-
tion, however, occurs as animals attain sexual maturity when energy requirements
are much increased, particularly in females. Thus, it is possible that selection for
overall energy economy would cause reallocation of energy resources in adults, one
aspect of which would be in failure to maintain eyes.
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SUMMARY
The eyes of larval T. spelaeus grow by negative allometry, but in allometric coeffi-
cients they are not greatly different from E. ludfuga. The major differences in eye
size, both absolute and relative to body size, between T. spelaeus and E. lucifuga
are established prior to the larval growth period. The eyes of T. spelaeus cease to
grow at metamorphosis and are reduced in size thereafter. In addition, there is
increased individual variability and bilateral asymmetry of eye size in adult T.
spelaeus compared to both adult E. ludfuga and larval T. spelaeus. This variability,
expressed as relative dispersion about mean eye size, is significantly greater than in
E. ludfuga, and appears to result from three factors: 1) postmetamorphic cessation
of eye growth, 2) wide variation in body size and eye size at metamorphosis, and 3)
postmetamorphic shape changes and reduction of eye size.
RESUME
La croissance des yeux de la larve de T. spelaeus est allometrique negative, mais
avec des coefficients peu differents de ceux de E. ludfuga. Entre T. spelaeus et E.
ludfuga, les principales differences de la taille de l'oeil, tant absolute que relative a
celie du corps, ont ete etablies avant la periode de croissance larvaire. Les yeux de
T. spelaeus cessent de croitre a la metamorphose et sont, par la suite, de taille
reduite. De plus, I'adulte de T. spelaeus montre une variabilite individuelle plus
grande et une asymetrie bilaterale de la taille de l'oeil, comparativement a I'adulte
d'E. ludfuga et a la larve de T. spelaeus. Cette variabilite, qui s'exprime par une
dispersion relative autour de la taille moyenne de l'oeil, est significativement plus
grande que chez E. ludfuga et semble due a trois facteurs: I) arret de croissance de
l'oeil apr~s metamorphose 2) grande variation de la taille du corps et de la taille de
l'oeil lors de la metamorphose et 3) changement de la forme apr~s metamorphose et
reduction de la taille de l'oeil.
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BOOKS RECEIVED
WALTHAM, A. C., editor. Limestones and caves of North-West England. David &
Charles, Newton Abbott, 1974.477 pages. $ 22.50.
The limestones and caves of north-west England provide the finest karst landscapes
and most extensive and varied groups of caves in Great Britain. This volume con-
tains 24 distinct chapters dealing mainly with the geology of diverse caves systems
of this area but including chapters on biospeleology and archeology. A keynote
chapter is one by M. N. Sweeting on the karst morphology of north-west England.
Some chapters report specific research results, such as those pertaining to geochem-
istry and karst hydrology. Others are more descriptive and summarize the explora-
tion of systems such as Gaping Gill, Barbondale and the Dent Fault Zone, Malham
and the Craven Fault Zone, etc. The volume is profusely illustrated; has 86 text
figures; 14 tables; and a 16 page bibliography containing references to practically
ever paper of significance dealing with the speleology of north-west England.
ORGHlDAN, Traian (Editor in chief). Livre du Cinquantenaire de L'Institut de
Speologie "Emil Racovitza." Editura Acad. Rep. Socialiste Romanie,
Bucuresti. 1973. 654 pages.
Since there are 61 chapters in this volume covering a wide diversity of speleological
topics it is best to consider the general organization of this impressive volume. Six
chapters are addresses given during the occasion of the "seance solennelle" of the
Roumanian Academy on 2 October 197 I. These include tributes to Racovitza;
historical perspectives of the Institute of Speology (1920-1947) and its successor
Institute of Speology "Emil Racovitza" (1947-1971); and accounts of Roumanian
_ French speleological endeavors with emphasis on the work of J eannel and
Chappuis. The next seven chapters are tributes to Constantin Motas and his re-
sponse on the occasion of this eightieth birthday.
The papers presented at the National Colloquium of Speleology at Cluj, 4-5
October, 1971, comprise the majority of the volume. Five chapters are devoted to
the opening addresses at the colloquium. The 31 biospeleological papers are wide
ranging, both taxonomically and geographically, with reports on cave fauna or cave
fossils from such diverse areas as France, Madagascar, Roumania, Majorca, England,
Italy and Russia. Of particular significance is the review by L. Botosaneanu and
V. Gh. Decou; "65 ans depuis la parution de l'essai sur les probl~mes biospeolo-
giques de Racovitza" which summarizes the impact of the "Essai" and the signifi-
cance of modern biospeleological thought as influenced by the "Essai."
Eleven chapters on physical speleology pertain mainly to Roumania, but Pop
and Ch. Racovitza's paper: "Contribution au probl~me de la gen~se du karst con-
ique de la Sierra de Los Organs (Cuba)" deals with the development of tropical
karst forms. The final chapter is the transcript of a short film dealing with the life
of Emil Racovitza.
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The magnitude of this volume bespeaks the vitality of the Institut de Speologie
"Emil Racovitza" and its notable research papers are indeed a tribute to the memo-
ry of Racovitza.
ABSTRACTS
ARCANO, Roberto. Mexistenasel/us magniezi n. sp., a blind aquatic isopod from
Veracruz, Mexico (Crustacea). Subterranean fauna of Mexico, Part II.
Acad. Naz. Lincei, 171: 97-103. 1973.
Mexistenase{/us magniezi n. sp. was collected in a well in a village in the state of
Veracruz and reveals certain affinities with M. coahuila.
BATEMAN, Cary C. and Terry A. VAUCHAN. Nightly activities of Mormoopid
bats.J. Mammal., 55(1): 45-65.1974.
A study was made of the nightly activities of four species of mormoopid bats
(Pteronotus parnelli, P. personatus., P. davyi, and Mormoops megalophyl/a) that
inhabited a cavern system in the Sierra Madre Occidental in Sinoloa, Mexico. The
bats were observed, were mist-netted along heavily traveled flyways, and recaptures
of previously marked individuals were recorded. Activity of bats began shortly after
sunset and there was considerable light-testing prior to emergence. Some bats began
returning to the roost as early as 1.5 hours after the exodus flight began, but most
bats appeared to remain away from the roost from 5 to 7 hours. The congestion
just before dawn when masses of returning bats attempted to re-enter the roost
suggested that size of the colony may have been limited by size of the roost
entrance. Regarding evening dispersal flights: flyways to foraging grounds were long
(to at least 3.5 kilometers but almost certainly several times this length for some
individuals), bats sometimes used shortcuts along dispersal routes, but normally
followed topographic features; in some cases there appeared to be distinct spatial
separation between flyways of different species; individuals showed some fidelity to
particular flyways; and natural environmental stimuli may have caused abandon-
ment of regularly used flyways. It was estimated that the 400,000 to 800,000 bats
comprising the large colony consumed from 1902 to 3805 kilograms of insects each
night. Thus, these bats are of considerable significance in the energy flow of trop-
ical ecosystems.
BOUDOU-SALTET, P. Les Dolichopodes (Orth. Rhaph.) de Cr~ce. VIII. Nouvelles
esp~ces de Cr~te. BioI. Gal/o-Hel/enica, 5(1): 57-63. 1973.
This is a description ofDolichopoda paraskevi n. sp., and an unnamed species of
Dolichopoda from Crete and precise data on the distribution of these two caver-
nicolous species of Orthoptera on the island.
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BREWER-CARIAS, Charles. Proyecto de la Exploraci6n de las Mestas de Jaua,
Guanacoco y Sarisarifiama. Bol. Soc. Venezolana Cienc. Nat., Supl.,
127(30): 1-32. 1973.
The general features of three sandstone massifs (J aua, Sarisarifiama and Guanacoco)
of the Roraima Formation in the Venezuelan Guayana in the Caura river headwa-
ters are described and illustrated with radar photographs and maps. These mountain
masses exhibit an unusual combination of geological and hydrological topographical
features, such as deep sink-hole chasms and grottos, lakes with varying levels, and
an intricate degree of drainage patterns. The isolated forest vegetation in the bot-
tom of the deep grottos is expected to yield unusual discoveries. The summit
landscape of the three mountain massifs described offers great diversity of habitats
ranging from bare rock exposures, cliffs, isolated ridges, swamps, lakes, rivers and
waterfalls to dense continuous moderately tall forests. Such great diversity is expec-
ted to yield many new species of both plant and animal life. An expedition to this
area will shed new light on the past migrations, evolutionary development, and
inter-relationships of species between the mountains of the east and those to the
west of the Caura river sandstone massifs.
DINCER, T., B. R. PAYNE, C. K. YEN, and J. ZOETL. Das Tote Gebirge als
Entwasserungstypus der Karstmassive der nord-ostlichen Kalkhochalpen
(Ergebnisse von Isotopenmessungen.) Steir. Beitr. z. Hydrogeologie, 24:
71-109.1972.
The most important conclusion to be drawn from isotopic measurements of
tritium, deuterium and oxygen-18 concentrations in the most important springs of
the Totes Gebirges (NE Limestone Alps, Austria) is that there is no appreciable
storage of water in the karst massif. From the tritium and oxygen-18 content of the
spring and lake water in the Totes Gebirge it.is evident that all the feed water in this
area is active, i. e., that it lies above the absolute altitude of the low-lying springs
and lakes. This type of subterranean karst drainage is fundamentally different from
the Mediterranean type when two components - a high altitude reservoir and a
deep karst water reservoir - are responsible for discharge.
HOLSINGER, John R. Systematics of the subterranean amphipod genus Stygobro-
mus (Gammaridae), Part 1: Species of the western United States. Smith-
sonian Contr. Biology, 160: 1-63.1974.
The subterranean amphipod genus Stygobromus is restricted to North America with
the exception of one poorly known species from Siberia. Stygobromus is a member
of the Crangonyx group of the family Gammaridae and is closely related to two
other North American subterranean genera - Apocrangonyx and Stygonectes. It
also has a close affinity with the Holarctic genus Synurella. Species of Stygobromus
.are widely distributed in cave waters and related ground water habitats throughout
the greater part of the cavernous regions of the eastern, middle western and far
268 ABSTRACTS
western United States. A revised diagnosis of the genus is given, accompanied by a
redescription of S. hubbsi Shoemaker from Oregon and the description of 17 new
species from the western United States. Of the 18 species recorded from the West,
15 belong to the newly erected hubbsi group. Stygobrol11us plltealis (Holmes) from
wells in Wisconsin is also assigned to this evolutionary group. Members of the
hubbsi group are closely allied morphologically and are assumed to have been
derived from a common ancestor. The western species inhabit a variety of subterra-
nean biotopes, including limestone and lava caves, wells, springs and one deep lake.
HOL THUIS, L. B. Bithynops 11lSCllS,a new genus and species of cavernicolous
shrimp from Mexico (Crustacea Decapoda, Palaemonidae). Subterranean
fauna of Mexico, Part. II. Acad. Naz. Lincei, 171: 135-142. 1973.
A new genus and species of Palaemonid shrimp, Bithynops luscus, is described from
Grutas de l' Arco, near La Trinitaria, Chiapas. The new genus is closely related to
Macrobrachilll11 and Cryphiops.
MUCHMORE, William B. The genus Chitrella in America. (Pseudoscorpionida,
Syarinidae.)J. New York Entol11ol. Soc., 81(3): 183-192.1973.
This paper describes for the first time adults of Chitrella cavicola (formerly thought
to be strictly cavernicolous) and extends our knowledge of the range of this species;
describes a male of C regina from Higginbotham's Cave, Greenbrier County, West
Virginia; describes a new cavernicolous species, C sllperba, from Shenandoah Coun-
ty, Virginia; and discusses the relationships of C transversa from New Mexico.
PICKNETT, R. G. Saturated calcite solutions from 10 to 400C: A theoretical study
evaluating the solubility product and other constants. Trans. Cave Re-
search Group Great Britain, 15(2): 67-80. 1973.
The theoretical evaluation of ion concentration in limestone solution, necessary for
the understanding of such basic processes as rates of solution and deposition, can be
determined if values for all equilibrium constants are known. Published experimen-
tal pH data for saturated calcite solutions are used to derive values for the following
constants: Ks' the solubility product of calcite; K3, the constant for equilibrium
between CaHC03, Ca2++ and HC03 -; K4, the constant for equilibrium between
CaC03, Ca++ and C03--. The results, covering the temperature range 10
0 to
400C, are compared with other published values where available, and are tested by
comparing the theoretically predicted properties of saturated calcite solutions with
published experimental data. It is considered that the properties of calcite solutions
can now be predicted with moderate accuracy for concentrations up to 5.5 mole/ I
(550 ppm) in the temperature range 1O-400C.
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RUFFO, S. and A. VIGNA TAGLIANTI. Three new subterranean Bogidiella from
Mexico and Guatemala (Crustacea, Amphipoda). Subterranean fauna of
Mexico, Part. II. Acad. Naz. Lincei, 171: 105-133. 1973.
Three new species of the genus Bogidiella Hertzeg are described from subterranean
waters of Mexico and Guatemala. Two of these species, B. sbordonii and B. arganoi
have been collected during the biospeleological expeditions to Mexico in 1969 and
1971. During these expeditions B. tabascensis, the only one species hitherto known
from Central America, was found in the type locality (Grutas de Cocona, Tabasco)
and also in Grutas de Rancho Nuevo. B. sbordonii and B. holsingeri (the latter from
caves of the Alta Verapaz, Guatemala) are both cave-dwelling species and have a
relatively large size - 7 mm and 4.5 mm respectively. B. arganoi is a phreatic
species and is small - 2 mm. The morphological differences of the four Central
American Bogidiella species are shown in tabular form.
SBORDONI, Valerio; Roberto ARGANO and Aldo. ZULLINI. Biological investiga-
tions on the caves of Chiapas (Mexico) and adjacent countries: Introduc-
tion. Subterranean Fauna of Mexico, Part. II. A cad. Naz. Lined, 171:
3-44. 1973.
A brief report of the biospeleological studies performed by the second Italian zoolog-
ical mission to Mexico is given. The expedition explored or visited and made zoo-
logical collections in 29 caves both in Chiapas and in adjacent areas such as Tabasco
and Guatemala. The caves studied ranged through four main altitude and vegetation
zones, from 50 m in tropical rain forest to 2400 m in pine-oak forest, are described
according to their location, morphology, climate and ecology. A preliminary ac-
count of the zoological material collected is also reported for each cave. The paper
also includes general information on the geography, geology, pedology, climate,
vegetation and fauna of Chiapas, and topographical surveys and illustrations of
many of the caves reported.
TURQUIN, M. -J. La fauna de la grotte de Hautecourt (Ain). Sciences, 3(2):
145-154. 1972.
The Hautecourt cave, situated on the flank of an anticlinal fold at Revermont,
possesses an extremely diversified fauna. 89 taxonomic groups have been collected
in this region; all have species displaying troglobitic characteristics. The ceiling of
the cave has many fractures permitting large quantitites of endogenous animals to
enter the cave, depending on the season. The population of Bathysciinae appears
subject to this seasonal fluctuation, perhaps because of the predation of Quedius.
An examination of the histogram of population frequencies emphasizes the influ-
ence of the external environment and the proximity of the surface, but it also gives
evidence of the distinctiveness of the cavernicolous ecosystem.
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TURQUIN, M. -J. Une biocoenose cavernicole originale pour Ie Bugey: Le Puits de
Rappe. 960 Congo national Soc. savantes, Toulouse, 1971. sciences. 3:
235-256. 1973.
The Puits de Rappe has been studied first of all from the aspect of geomorphology;
then the hydrologic aspect and meteorology is presented. A recent census of the
fauna of this cave (studied for the last three years) reveals 41 species that are for
the most part either troglobitic or troglophilic. Such rare insects as Niphadobota
alpina and Trichaphaenops cerdonicus have been located here. The study of this
biocenose reveals that it has not been polluted but retains its original structure. By
employing statistical studies and parametrical analysis to delineate the passages of
this large terrestrial biocenose it has been determined that certain groups of species
represent a function of the geomorphology of the cave. Other groups are character-
istic of the entrance zone; certain portions of the passages near fracture zones; and
dome pits with deep passages.
ZULLINI, Aldo. Some soil and freshwater nematodes from Chiapas (Mexico). Sub-
terranean fauna of Mexico, Part. II. Acad. Naz. Lincei, 171: 55-96. 1973.
This is the first study of the free-living nematodes of Mexico. Of the 41 species
studied, 12 are cavernicolous. 7 of these cavernicolous forms are freshwater inhabi-
tants. The systematics, ecology and food preferences of each species is discussed in
detail.
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